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(57) ABSTRACT 

The invention relates to thiadiazole compounds useful for 
treating diseases mediated by protein kinase B (PKB). The 
invention also relates to the therapeutic use of Such thiadia 
Zole compounds and compositions thereof in treating disease 
states associated with abnormal cell growth, cancer, inflam 
mation, and metabolic disorders. 
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THADAZOLE COMPOUNDS AND METHODS OF 
USE 

1. FIELD OF THE INVENTION 

0001. The invention relates to thiadiazole compounds 
useful for treating diseases mediated by protein kinase B 
(PKB). The invention also relates to the therapeutic use of 
Such thiadiazole compounds and compositions thereof in 
treating disease states associated with abnormal cell growth, 
cancer, inflammation, and metabolic disorders. 

2. BACKGROUND OF THE INVENTION 

0002 Protein kinases represent a large family of proteins 
which play a central role in the regulation of a wide variety 
of cellular processes, maintaining control over cellular func 
tion. A partial list of such kinases includes abl, AKT, 
bcr-ab1, Blk, Brk, Btk, c-kit, c-met, c-Src, c-fins, CDK1, 
CDK2, CDK3, CDK4, CDK5, CDK6, CDK7, CDK8, 
CDK9, CDK10, cRaf1, CSF1R, CSK, EGFR, ErbB2, 
ErbB3, ErbB4, Erk, Fak, fes, FGFR1, FGFR2, FGFR3, 
FGFR4, FGFR5, Fgr, filt-1, Fps, Frk, Fyn, GSK3C, GSK3 B, 
Hck, IGF-1R, INS-R, Jak, KDR, Lck, Lyn, MEK, MK2, 
MSK1, p38, PDGFR, PIK, PKB, PKA, PRAK, PRK2, PKC, 
PYK2, P70S6, ROCK2, ros, tie, tie2, TRK, Yes, and Zap70. 
Inhibition of Such kinases has become an important thera 
peutic target. 

0003) AKT (also known as protein kinase B (PKB) or 
Rac-PK-beta), and its gene family products, has been iden 
tified as a serine/threonine protein kinase. Testa et al., Proc. 
Natl. Acad. Sci., 2001, 98, 10983-10985; Lawlor et al., J. 
Cell Sci., 2001, 114, 2903-2910; Duan, Circ. Res., 2000, 86, 
15-23. Three isoforms of PKB are currently known, PKBC. 
(AKT1), PKBR (AKT2), and PKBY (AKT3). Cheng, Proc. 
Natl. Acad. Sci. USA, 1992, 89,9267-9271; Brodbeck, et al., 
J. Biol. Chem. 1999, 274,9133-9136. PKB mediates many 
effects of IGF-1 and other growth factors on tumor growth 
and inhibition of apoptosis. Nicholson, et al., Cell. Signal., 
2002, 14, 381-395. PKB plays an important role in cell 
proliferation, apoptosis and response to insulin. For these 
reasons, modulation of PKBs is of interest in the treatment 
of tumorigenesis, abnormal cell proliferation, and diabetes. 
0004 The molecular structure of the PKBs comprises a 
regulatory site near the carboxy terminus of the polypeptide, 
a catalytic domain with an activation loop having a threo 
nine, and an amino-terminal pleckstrin homology domain. 
The pleckstrin homology domain permits anchorage of the 
enzyme to the cell membrane through interaction with 
phospholipids, which triggers the activation of the PKBs. 
The role of pleckstrin homology domain requires phospho 
rylation of phosphatidylinositol at the D-3 position via 
phosphatidylinositol 3-kinase PI3K, an SH2 domain protein 
that associates with activated receptor tyrosine kinases, 
particularly IGF-1R. In particular, phosphoinositol-3-kinase, 
when activated by receptor tyrosine kinase, catalyzes the 
synthesis of phosphoinositol-3,4-diphosphate and phos 
phatidylinositol 3,4,5-triphosphate. The pleckstrin homol 
ogy domain binds 3-phosphoinositides, which are synthe 
sized by PI3K upon stimulation by growth factors such as 
platelet derived growth factor (PDGF), nerve growth factor 
(NGF) and insulin-like growth factor (IGF-1). Kulik et al., 
Mol. Cell. Biol., 1997, 17, 1595-1606: Hemmings, Science, 
1997, 275, 628-630; Datta, et al. Genes Dev., 1999, 13, 
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2905-2927. Lipid binding to the pleckstrin homology 
domain promotes translocation of PKB to the plasma mem 
brane. Further activation of PKB occurs by phosphorylation 
by another protein kinase, PDK1 at Thr308, Thr309, and 
Thr305 for the PKB isoforms 1, 2 and 3, respectively. A third 
step of activation is catalyzed by a kinase that phosphory 
lates Ser473, Ser474 or Ser472 in the C-terminal tails of 
PKB/AKT-1, -2 and -3 respectively. The Ser473 kinase 
activity has been identified to be associated with plasma 
membrane and is not due to PKB and PDK1 kinase activity. 
Hill et al., Current Biology, 2002, 12, 1251-1255; Hresko et 
al., J. Biol. Chem., 2003, 278.21615-21622. The process 
produces the fully activated form of PKB. 
0005 Activation of PKB can also occur by inhibiting the 
D-3 phosphoinositide specific phosphatase, PTEN, which is 
a membrane-associated FYVE finger phosphatase com 
monly inactivated in many cancers, including prostate can 
cer. Besson, et al., Eur: J. Biochem., 1999, 263, 605-611; Li, 
et al., Cancer Res., 1997, 57, 2124-2129. 
0006. The catalytic domain of PKB is responsible for the 
phosphorylation of serine or threonine in the target protein. 
0007. Once activated, PKB mediates several cellular 
functions including proliferation, cell growth, and promo 
tion of Survival. Intracoronary, adenovirus-mediated akt 
gene transfer in heart limits infarct size following ischemia 
reperfusion injury in vivo. Miao et al., J. Mol. Cell. Cardiol., 
2000, 32, 2397-2402. The antiapoptotic function of PKB is 
reported to be mediated by its ability to phosphorylate 
apoptosis regulatory molecules including BAD, caspase 9. 
IKK-, and the forkhead transcriptional factor FKHRL1. 
Datta et al., at 2905. PKB signaling is also implicated in the 
physiological regulation of organ size (Verdu, et al., Nat. 
Cell Biol., 1999. 1, 500-506), glucose homeostasis (Czech, 
et al., J. Biol. Chem., 1999, 274, 1865-1868), vasomotor 
tone (Luo, et al. J. Clin. Invest. 1999, 106, 493-499), and 
angiogenesis (Kureishi, et al., Nat. Med., 2000, 6, 1004 
1010). 
0008 Manifestations of altered PKB regulation appear in 
both injury and disease, the most important role being in 
cancer. PKB kinase activity is constitutive activated in 
tumors with PTEN mutation, PI 3-kinase mutation and 
overexpression, and receptor tyrosine kinase overexpres 
sion. PKB is also a mediator of normal cell functions in 
response to growth factor signaling. Expression of the AKT 
gene was found to be amplified in 15% of human ovarian 
carcinoma cases. Cheng, et al., Proc. Natl. Acad. Sci. U.S.A., 
1992, 89,9267-92.71. AKT has also been found to be over 
expressed in 12% of pancreatic cancers. Cheng, et al., Proc. 
Natl. Acad. Sci. U.S.A., 1996, 93, 3636-3641. In particular, 
AKT-2 is over-expressed in 12% of ovarian carcinomas and 
in 50% of undifferentiated tumors, suggesting that PKB may 
be associated with tumor aggressiveness. Bellacosa, et al., 
Int. J Cancer, 1995, 64, 280-285. PKB is also a mediator of 
normal cell functions. Khwaja, Nature, 1999, 401, 33-34; 
Yuan, et al., Oncogene, 2000, 19, 2324-2330; Namikawa, et 
al., J Neurosci., 2000, 20, 2875-2886. 

0009 Elucidation of the role of PKB in the increase of 
growth and inhibition of apoptosis is complicated by the 
many protein substrates of PKB, including BAD. Forkhead 
(FOXO family), GSK3, Tuberin (TSC2), p27 Kip1, p70S6k, 
protein kinase C-, forkhead in rhabdomyosarcoma, Raf. 
cAMP-response element-binding protein, glycogen synthase 
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kinase-3, mTOR, and the androgen receptor. Lin, et al., 
Proc. Natl. Acad. Sci. U. S. A., 2001, 98, 72007205; Blume 
Jensen, et al., Nature 2001, 411, 355-365: Vivanco, et al., 
Nat. Rev. Cancer, 2002.2, 489-501. 

0010. The various PKBs vary in their abundance in 
different mammalian cell types. For example, PKB B are 
especially abundant in highly insulin-responsive tissues, 
including brown fat. 

0011) Modulation of PKB by small molecules can be 
achieved by identifying compounds that bind to and activate 
or inhibit one or more PKBs. Cao et al. in United States 
Publication No. 2004/0122016, published Jun. 24, 2004, 
disclose certain thiophene derivatives and thiophene analogs 
as inhibitors of protein kinases. In particular, the disclosure 
addresses compositions effective as inhibitors of Rho-asso 
ciated coiled-coil forming protein serine/threonine kinase 
(ROCK), extracellular signal regulated kinase (ERK), gly 
cogen synthase kinase (GSK), and members of the AGC 
sub-family of protein kinases. Id. at 4. The AGC sub-family 
of kinases includes protein kinase A(PKA), PDK, p70S-1, 
pS-2, and PKB. Id. 
0012 Triciribine has been reported to inhibit cell growth 
in PBKB overexpressing cells, transformed cells, and was 
effective at a concentration of 50 nM. Yang et al., Cancer 
Res., 2004, 64,4394-4399. 

0013. In other work, U.S. Pat. No. 3,904,756, issued Sep. 
9, 1975, discloses substituted nitroimidazolyl thiadiazoles 
and oxadiazoles as antibacterial agents and growth promot 
ing compounds. The patent does not address modulation of 
PKB. 

0014 U.S. Pat. No. 5,086,053, issued Feb. 4, 1992, 
discloses certain derivatives of 1,3,4-thiadiazole, a method 
of obtaining them, and pharmaceutical compositions con 
taining them. The agents are described as muscarinic cho 
linergic agonists. Id. at col. 2, 11. 6-7. The '053 patent, 
however, does not disclose modulators of PKB. 
0.015 Derivatives of 1,3,4-oxacthia)diazolopyrimidin-5- 
ones, and related compounds, were synthesized. Yadav et al., 
Synthesis, 2003, 1, 63-66. Several derivatives of thiazolopy 
ridopyrimidines and thiazolo-thiadiaZolopyrimidines were 
synthesized by Singh and colleagues, and tested for anti 
fungal activity. Singh et al., Indian J. Chem., 1994, 33B, 
350-354. Derivatives of 2-amino-1,3,4-thiadiazole, and 
related compounds, have been synthesized and tested for 
anesthetic activity. MaZZone et al., Il Farmaco, 1993, 48, 
1207-1224. Some derivatives of thiadiazoles were synthe 
sized and tested for antimicrobial activity. Pachhamia et al., 
J. Inst. Chemists (India), 1989, 61, 54-56. Moreover, syn 
thesis of acetamide derivatives of 1,3,4-thiadiazoles, and 
related compounds, have been reported. Shah et al., J. Indian 
Chem. Soc., 1982, LIX, 678-680. None of the above refer 
ences disclose modulation of PKB. 

0016. Anti-tumor effects of some 1,3,4-thiadiazole 
derivative(s) have been reported. Platonova, Akad Med 
Nauk, SSSR 2, 167, as cited by Shah et al. at 678. 

3. SUMMARY OF THE INVENTION 

0017. This invention encompasses novel compounds use 
ful for treating diseases or conditions mediated by PKB. The 
invention also encompasses the therapeutic use of Such 
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compounds and compositions thereof in the treatment of 
disease states associated with abnormal cell growth, Such as 
cancer, or metabolic disease states, such as diabetes or 
inflammation. 

0018. In one aspect the invention comprises a compound 
of Formula I 

(I) 
-N. R2 

N N l x-cis-rry 
R1 S R3 

0.019 wherein: 
0020 Y is N(R)R or OR; 
0021 X is O, S, or N(R): 
0022) R' is an aryl or heteroaryl; 
0023 R and Rare each independently selected from the 
group consisting of C-C alkyl which may be interrupted 
by one or more hetero atoms, —(CRR), (aryl), 
—(CRR),(heteroaryl), -(CRR),(cycloalkyl), or 
—(CRR), (heterocyclyl), 

0024 or R is H: 
0.025 or R and R together with the carbon atom to 
which they are attached join to form a C-Coheterocyclic 
or carbocyclic ring system, 

00261 or R and Rioin to form a C-C, a heterocyclic 3'-O y 
ring: 

0027 R is H, C-C alkyl, -C(O)(CR7R).)N(R), 
C(O)(CRR), C(O)(CRR), (CRR), (aryl), 

—(CRR),(heteroaryl), -(CRR),(cycloalkyl), or 
—(CRR),(heterocyclyl), or R and R join to form a 
C-Clo heterocyclic ring: 

0028) RandR are independently selected from Hand 
C-Cs alkyl, or R and R together with the atoms to 
which they are linked join to form a 5 to 6-membered 
heterocyclic ring, or 

0029) R' and R together with the nitrogenatom to which 
they are linked join to form a 5 to 6-membered heterocylic 
or heteroaryl ring; and 

0030) R7 and R are independently selected from -H, 
C-C alkyl, and aryl; 

0031 wherein n is an integer from 1 to 6: m is an integer 
from 0 to 2; and each t is independently an integer from 
O to 3: 

0032 wherein each of the above alkyl, aryl, heteroaryl, 
cycloalkyl, heterocyclyl moieties and heterocyclic and 
carbocyclic rings are optionally and independently Sub 
stituted by 1-3 substituents selected from 

0033) 
0034) aryl, heteroaryl, cycloalkyl, or heterocyclyl option 
ally substituted by 1-5 substituents selected from 

0035 C-C alkoxy, 
0036 C-C alkyl optionally substituted by halo, 
0037 aryl, 

amino, 
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0085 N-(S)-3-(4-chlorophenyl)-2-(methylamino)pro 
pyl)-5-(3-methyl-1H-indazol-5-yl)-1,3,4-thiadiazol-2- 
amine; 

0.086 5-(3-methyl-1H-indazol-5-yl)-N-((S)-2-(methy 
lamino)-3-(3-(trifluoromethyl)phenyl)propyl)-1,3,4-thia 
diazol-2-amine; 

0087 5-(1H-indazol-5-yl)-N-((S)-2-(methylamino)-3-(4- 
(trifluoromethyl)phenyl)propyl)-1,3,4-thiadiazol-2- 
amine; 

0088 N-(S)-2-amino-3-(4-methoxyphenyl)propyl)-5- 
(isoquinolin-6-yl)-1,3,4-thiadiazol-2-amine; 

0089 N-(S)-2-amino-3-(3-(trifluoromethyl)phenyl)pro 
pyl)-5-(isoquinolin-6-yl)-1,3,4-thiadiazol-2-amine; 

-2-amino-3-(4-(trifluoromethyl)phenyl)pro 0090 N-((S)-2-amino-3-(4-?trifl hyl)phenvl 
pyl)-5 -(isoquinolin-6-yl)-1,3,4-thiadiazol-2-amine; 

0.091 N-(S)-2-amino-3-(3-methoxyphenyl)propyl)-5- 
(isoquinolin-6-yl)-1,3,4-thiadiazol-2-amine; 

0092 N-(S)-2-amino-3-(2,4-dichlorophenyl)propyl)-5- 
(isoquinolin-6-yl)-1,3,4-thiadiazol-2-amine; 

0093 N-(S)-2-amino-3-(4-dichlorophenyl)propyl)-5- 
(isoquinolin-6-yl)-1,3,4-thiadiazol-2-amine; 

0094 N-(S)-2-amino-3-(3,5-difluorophenyl)propyl)-5- 
(isoquinolin-6-yl)-1,3,4-thiadiazol-2-amine; 

0.095 N-(S)-2-amino-3-m-tolylpropyl)-5-(isoquinolin 
6-yl)-1,3,4-thiadiazol-2-amine; 

0.096 N-(S)-2-amino-3-(4-(trifluoromethyl)phenyl)pro 
pyl)-5 -(1,6-naphthyridin-2-yl)-1,3,4-thiadiazol-2-amine; 

0097 N-(S)-2-amino-3-(4-bromophenyl)propyl)-5-(3- 
methyl-1H-indazol-5-yl)-1,3,4-thiadiazol-2-amine: 

0.098 N-((2S,3S)-2-amino-3-(4-(trifluoromethyl)phenyl 
)butyl)-5-(isoquinolin-6-yl)-1,3,4-thiadiazol-2-amine; 
and 

0099 N-((2S,3S)-2-amino-3-(4-(trifluoromethyl)phenyl 
)butyl)-5-(1H-indazol-5-yl)-1,3,4-thiadiazol-2-amine. 

0100. In another aspect, the invention comprises a phar 
maceutically acceptable salt, hydrate, or Solvate of a com 
pound of Formula I. In one embodiment, the pharmaceuti 
cally acceptable salts of Formula I compounds are selected 
from ammonium trifluoroacetate and ammonium chloride. 

0101. In another aspect, the invention comprises a phar 
maceutical composition comprising a pharmaceutically-ac 
ceptable carrier and a compound of Formula I. 
0102) In another aspect, the invention comprises a 
method for treating a kinase-mediated disorder in a mammal 
comprising administering to the mammal a therapeutically 
effective amount of a compound of Formula I. The disorder 
can be one that is mediated by PKA, PKB, PKC, FKHR, 
SGK, LCK, BTK, Tie2, KDR, Erk, MSK, MK2, MSK, p38, 
P70S6, ROCK2, GSK3 or a CDK complex. 
0103) In another embodiment, the invention encompasses 
Formula I compounds that have selective kinase activity— 
i.e., they possess significant activity against one specific 
kinase while possessing less or minimal activity against a 
different kinase. 
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0.104) Another embodiment of the invention comprises 
treating abnormal cell growth by administering a therapeu 
tically effective amount of a compound of the invention to 
a subject in need thereof. The abnormal cell growth can be 
a benign growth or a malignant growth. In particular, the 
abnormal cell growth can be a carcinoma, sarcoma, lym 
phoma, or leukemia. In one embodiment of this method, the 
abnormal cell growth is a cancer, including, but not limited 
to, lung cancer, bone cancer, pancreatic cancer, skin cancer, 
cancer of the head or neck, cutaneous or intraocular mela 
noma, uterine cancer, ovarian cancer, rectal cancer, cancer of 
the anal region, stomach cancer, colon cancer, breast cancer, 
uterine cancer, carcinoma of the fallopian tubes, carcinoma 
of the endometrium, carcinoma of the cervix, carcinoma of 
the vagina, carcinoma of the Vulva, Hodgkin’s Disease, 
cancer of the esophagus, cancer of the Small intestine, cancer 
of the endocrine system, cancer of the thyroid gland, cancer 
of the parathyroid gland, cancer of the adrenal gland, 
sarcoma of soft tissue, cancer of the urethra, cancer of the 
penis, prostate cancer, chronic or acute leukemia, lympho 
cytic lymphomas, cancer of the bladder, cancer of the kidney 
or ureter, renal cell carcinoma, carcinoma of the renal pelvis, 
neoplasms of the central nervous system (CNS), primary 
CNS lymphoma, spinal axis tumors, brain stem glioma, 
pituitary adenoma, or a combination of one or more of the 
foregoing cancers. The method of the invention also com 
prises treating a patient having cancer wherein the cancer is 
selected from the group consisting of Small cell lung carci 
noma, non-Small cell lung carcinoma, esophageal cancer, 
kidney cancer, pancreatic cancer, melanoma, bladder cancer, 
breast cancer, colon cancer, liver cancer, lung cancer, Sar 
coma, stomach cancer, cholangiocarcinoma, mesothelioma, 
or prostate cancer. In another embodiment of said method, 
said abnormal cell growth is a benign proliferative disease, 
including, but not limited to, psoriasis, benign prostatic 
hypertrophy or restenosis. 
0105. In another embodiment, the invention comprises a 
method of administering a therapeutically effective amount 
of a Formula I compound to a mammal for treating disease 
states or conditions selected from diabetes, inflammation, 
and metabolic disorders. 

0106. In another embodiment, the invention encompasses 
a method for treating or preventing cancer in a patient in 
need thereof, comprising administering to the patient a 
therapeutically or prophylactically effective amount of a 
compound according to Formula I and a pharmaceutically 
acceptable excipient, carrier, or vehicle. 
0.107. In another aspect, the invention encompasses a 
method for treating or preventing cancer in a patient in need 
thereof, comprising administering to the patient a therapeu 
tically or prophylactically effective amount of a Formula I 
compound and at least one additional therapeutic agent. 

4. DETAILED DESCRIPTION OF THE 
INVENTION 

4.1 Definitions 

0108. Where the following terms are used in this speci 
fication, they are used as defined below: 
0.109 The terms “comprising and “including are used 
herein in their open, non-limiting sense. 
0110. As used herein, unless otherwise specified, the term 
“alkyl means a saturated Straight chain or branched non 
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cyclic hydrocarbon having from 1 to 20 carbon atoms, 
preferably 1-10 carbon atoms and most preferably 1-4 
carbon atoms. Representative Saturated Straight chain alkyls 
include -methyl, -ethyl, -n-propyl, -n-butyl, -n-pentyl, -n- 
hexyl, -n-heptyl, -n-octyl, -n-nonyl and -n-decyl; while 
saturated branched alkyls include -isopropyl, -sec-butyl, 
-isobutyl, -tert-butyl, -isopentyl, 2-methylbutyl, 3-methyl 
butyl, 2-methylpentyl, 3-methylpentyl, 4-methylpentyl, 
2-methylhexyl, 3-methylhexyl, 4-methylhexyl, 5-methyl 
hexyl, 2,3-dimethylbutyl, 2,3-dimethylpenty1, 2,4-dimethyl 
penty1, 2,3-dimethylhexyl, 2,4-dimethylhexyl, 2,5-dimeth 
ylhexyl, 2,2-dimethylpenty1, 2,2-dimethylhexyl, 3.3- 
dimtheylpentyl, 3.3-dimethylhexyl, 4.4-dimethylhexyl, 
2-ethylpentyl, 3-ethylpentyl, 2-ethylhexyl, 3-ethylhexyl, 
4-ethylhexyl, 2-methyl-2-ethylpentyl, 2-methyl-3-ethylpen 
tyl, 2-methyl-4-ethylpentyl, 2-methyl-2-ethylhexyl, 2-me 
thyl-3-ethylhexyl, 2-methyl-4-ethylhexyl, 2,2-diethylpentyl, 
3.3-diethylhexyl, 2,2-diethylhexyl, 3.3-diethylhexyl and the 
like. An alkyl group can be unsubstituted or Substituted. 
0111. As used herein, unless otherwise specified, the term 
“alkenyl' means an unsaturated Straight chain or branched 
non-cyclic hydrocarbon having from 2 to 20 carbon atoms 
and at least one carbon-carbon double bond. Preferably an 
alkenyl has 2 to 10 carbon atoms and most preferably 2 to 
4 carbon atoms. Exemplary straight chain alkenyls include 
-but-3-ene, -hex-4-ene, and -oct-1-ene. Exemplary branched 
chain alkenyls include -2-methyl-obut-2-ene, -1-methyl 
hex-4-ene, and -4-ethyl-Oct-1-ene. An alkenyl group can be 
Substituted or unsubstituted. 

0112 As used herein, and unless otherwise specified, the 
term “alkynyl' means an alkyl group in which one or more 
carbon-carbon single bonds is replaced with an equivalent 
number of carbon-carbon triple bonds. An alkynyl group 
must comprise at least two carbon atoms, and can be 
substituted or unsubstituted. 

0113 As used herein, unless otherwise specified, the term 
"haloalkyl means an alkyl group in which one or more 
hydrogens has been replaced by a halogen atom. A halogen 
atom is a fluorine, chlorine, bromine, or iodine atom. 

0114. As used herein, unless otherwise specified, the term 
"hydroxyalkyl means an alkyl group in which one or more 
hydrogens has been replaced with a hydroxyl group. 

0115 The term “alkoxy' means a structure of the formula 
—O-alkyl. 

0116. The term “alkylsulfonyl means a structure of the 
formula - S(O)-alkyl. 
0117 The terms “alkylanine' and “dialkylamino” mean a 
structure of the formula - N-alkyl and —NH(alkyl)alkyl, 
respectively, wherein the alkyl is defined as above. 

0118. The term “alkanoyl', alone or in combination with 
another term, means a radical of the type “R C(O) 
wherein “R” is an alkyl radical as defined above and 
“—C(O) is a carbonyl radical. Examples of such 
alkanoyl radicals include acetyl, trifluoroacetyl, hydroxy 
acetyl, propionyl, butyryl, Valeryl, 4-methylvaleryl, and the 
like. The terms “alkanoylamino.” and "alkanoyloxy' mean 
—NH-alkanoyl and —O-alkanoyl, respectively. 

0119) The term “alkoxy carbonyl amino” means a struc 
ture of the formula - NHC(O)O-alkyl. 
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0.120. The term “alkylsulfonyl amino” means a structure 
of the general formula —NHS(O)-alkyl. 
0.121. As used herein, unless otherwise specified the term 
“aryl” means a carbocyclic ring or ring system containing 
from 5 to 14 ring atoms wherein at least one ring is aromatic. 
The ring atoms of a carbocyclic aryl group are all carbon 
atoms. Aryl groups include mono-, bi-, or tricyclic groups as 
well as benzo-fused carbocyclic moieties such as 5,6,7,8- 
tetrahydronaphthyl and the like. Preferably, the aryl group is 
a monocyclic ring or bicyclic ring. Representative aryl 
groups include phenyl, tolyl, anthracenyl, fluorenyl, indenyl, 
aZulenyl, phenanthrenyl and naphthyl. An aryl group can be 
unsubstituted or substituted. 

0.122 The term "heteroaryl' means an aryl group in 
which one or more, but not all, of the ring carbon atoms is 
substituted by a hetero atom. Exemplary heteroatoms are N. 
O, S, and Si. A heteroaryl group can be unsubstituted or 
substituted. 

0123 The term "cycloalkyl means an unsaturated or 
saturated hydrocarbon that forms at least one ring, having 
from 3 to 20 ring carbon atoms, preferably from 3 to 10 ring 
carbon atoms. The rings in a cycloalkyl group are not 
aromatic. A cycloalkyl group can be unsubstituted or Sub 
stituted. 

0.124. The term "heterocyclyl means a cycloalkyl in 
which at least one but not all ring carbonatoms is substituted 
by a heteroatom. Exemplary heteroatoms are NH, O, and S. 
0.125. As described herein, compounds of the invention 
may optionally be substituted with one or more substituents, 
Such as are illustrated generally above, or as exemplified by 
particular classes, Subclasses, and species of the invention. 
It will be appreciated that the phrase “optionally substituted 
is used interchangeably with the phrase “substituted or 
unsubstituted.” In general, the term “substituted, whether 
preceded by the term “optionally” or not, refers to the 
replacement of hydrogen radicals in a given structure with 
the radical of a specified substituent. Unless otherwise 
indicated, an optionally Substituted group may have a Sub 
stituent at each Substitutable position of the group, and when 
more than one position in any given structure may be 
substituted with more than one substituent selected from a 
specified group, the Substituent may be either the same or 
different at every position. Combinations of substituents 
envisioned by this invention are preferably those that result 
in the formation of stable or chemically feasible compounds. 
0126 The term “PKB” refers to protein kinase B, also 
known as AKT. 

0127. The term “treating” refers to: 
0.128 (i) preventing a disease, disorder, or condition from 
occurring in a mammal that may be predisposed to the 
disease, disorder and/or condition, but has not yet been 
diagnosed as having it; 

0.129 (ii) inhibiting the disease, disorder, or condition, 
i.e., arresting its development; and 

0.130 (iii) relieving the disease, disorder, or condition, 
i.e., causing regression of the disease, disorder, and/or 
condition, or one or more of its symptoms. 
0131) The term “preventing refers to the ability of a 
compound or composition of the invention to prevent a 
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disease identified herein in mammals diagnosed as having 
the disease or who are at risk of developing Such disease. 
The term also encompasses preventing further progression 
of the disease in mammals who are already suffering from or 
have symptoms of Such disease. 

0132) The term “mammal refers to non-human animals 
or humans. 

0133) As used herein, the term “patient” or “subject” 
means an animal (e.g., cow, horse, sheep, pig, chicken, 
turkey, quail, cat, dog, mouse, rat, rabbit, guinea pig, etc.) or 
a mammal, including chimeric and transgenic animals and 
mammals. In the treatment or prevention of a cancer, the 
term “patient’ or “subject’ preferably means a monkey or a 
human, most preferably a human. In a specific embodiment 
the patient or subject is afflicted by a cancer. 
0134. As used herein, a “therapeutically effective 
amount” refers to an amount of a Formula I compound of the 
invention, or prodrug thereof, sufficient to provide a benefit 
in the treatment or prevention of a condition or disease Such 
as cancer, to delay or minimize symptoms associated with 
the condition or disease, or to cure or ameliorate the disease 
or cause thereof. In particular, a therapeutically effective 
amount means an amount Sufficient to provide a therapeutic 
benefit in vivo. Used in connection with an amount of a 
compound of the invention, the term preferably encom 
passes a non-toxic amount that improves overall therapy, 
reduces or avoids symptoms or causes of disease, or 
enhances the therapeutic efficacy of or synergies with 
another therapeutic agent. 

0135). As used herein, a “prophylactically effective 
amount refers to an amount of a compound of the invention 
or other active ingredient sufficient to result in the preven 
tion of a condition or disease such as cancer, or recurrence 
or metastasis of cancer. A prophylactically effective amount 
may refer to an amount Sufficient to prevent initial disease or 
the recurrence or spread of the disease. The term preferably 
encompasses a non-toxic amount that improves overall 
prophylaxis or enhances the prophylactic efficacy of or 
synergies with another prophylactic or therapeutic agent. 

0136. As used herein, “in combination” refers to the use 
of more than one prophylactic and/or therapeutic agents 
simultaneously or sequentially. The agents may be selected 
and administered in Such a manner that their respective 
effects are additive or synergistic. 
0137 As used herein, the term “pharmaceutically accept 
able salts' refers to salts prepared from pharmaceutically 
acceptable non-toxic acids or bases including inorganic and 
organic acids and bases. If the Formula I compound is a 
base, the desired pharmaceutically acceptable salt may be 
prepared by any suitable method available in the art, for 
example, treatment of the free base with an inorganic acid, 
Such as hydrochloric acid, hydrobromic acid, Sulfuric acid, 
nitric acid, phosphoric acid and the like, or with an organic 
acid, Such as acetic acid, maleic acid, Succinic acid, man 
delic acid, fumaric acid, malonic acid, pyruvic acid, oxalic 
acid, glycolic acid, salicylic acid, a pyranosidyl acid, such as 
glucuronic acid or galacturonic acid, an alpha-hydroxy acid, 
Such as citric acid or tartaric acid, an amino acid, Such as 
aspartic acid or glutamic acid, an aromatic acid, such as 
benzoic acid or cinnamic acid, a Sulfonic acid, Such as 
p-toluenesulfonic acid or ethanesulfonic acid, or the like. If 
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the Formula I compound is an acid, the desired pharmaceu 
tically acceptable salt may be prepared by any Suitable 
method, for example, treatment of the free acid with an 
inorganic or organic base, such as an amine (primary, 
secondary or tertiary), an alkali metal hydroxide or alkaline 
earth metal hydroxide, or the like. Illustrative examples of 
Suitable salts include organic salts derived from amino acids, 
Such as glycine and arginine, ammonia, primary, secondary, 
and tertiary amines, and cyclic amines, such as piperidine, 
morpholine and piperazine, and inorganic salts derived from 
Sodium, calcium, potassium, magnesium, manganese, iron, 
copper, Zinc, aluminum and lithium. 
0.138. The term “prodrug is intended to mean any chemi 
cal entity that after administration is converted to a different 
therapeutically effective chemical entity. 
0.139. The compounds of this invention may contain one 
or more asymmetric centers and thus occur as racemates and 
racemic mixtures, scalemic mixtures, single enantiomers, 
individual diastereomers and diastereomeric mixtures. All 
Such isomeric forms of these compounds are expressly 
included in the present invention. 
0140. As used herein and unless otherwise indicated, the 
term “optically pure' or “stereomerically pure” means a 
composition that comprises one stereoisomer of a compound 
and is substantially free of other stereoisomers of that 
compound. For example, a stereomerically pure compound 
having one chiral center will be substantially free of the 
opposite enantiomer of the compound. A typical stereomeri 
cally pure compound comprises greater than about 80% by 
weight of one stereoisomer of the compound and less than 
about 20% by weight of other stereoisomers of the com 
pound, more preferably greater than about 90% by weight of 
one stereoisomer of the compound and less than about 10% 
by weight of the other stereoisomers of the compound, even 
more preferably greater than about 95% by weight of one 
stereoisomer of the compound and less than about 5% by 
weight of the other stereoisomers of the compound, and 
most preferably greater than about 97% by weight of one 
stereoisomer of the compound and less than about 3% by 
weight of the other stereoisomers of the compound. 
0.141. The compounds of the invention may exhibit the 
phenomenon of tautomerism. While Formula I cannot 
expressly depict all possible tautomeric forms, it is to be 
understood that Formula I is intended to represent any 
tautomeric form of the depicted compound and are not to be 
limited merely to a specific compound form depicted by the 
formula drawings. 

0.142 4.2 Methods of Treatment and Prevention of Dis 
ease States Mediated by PKB Activity 
0.143. The present invention provides methods for treat 
ing or preventing PKB-mediated disease states, such as 
CaCC. 

0.144 4.2.1 Doses 
0145 The magnitude of a prophylactic or therapeutic 
dose of a Formula I compound of the invention, or a 
pharmaceutically acceptable salt, Solvate, hydrate, or Stere 
oisomer thereof, in the acute or chronic treatment or pre 
vention of a disease or condition Such as abnormal cell 
growth or cancer will vary with the nature and severity of the 
disease, and the route by which the active ingredient is 
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administered. The dose, and in some cases the dose fre 
quency, will also vary according to the abnormal cell growth 
to be treated, the age, body weight, and response of the 
individual patient. Suitable dosing regimens can be readily 
selected by those skilled in the art with due consideration of 
Such factors. 

0146 The magnitude of a prophylactic or therapeutic 
dose of a Formula I compound of the invention or a 
pharmaceutically acceptable salt, Solvate, hydrate, or Stere 
oisomer thereof in the acute or chronic treatment or preven 
tion of a cancer or condition will vary with the nature and 
aggressiveness of the condition, and the route by which the 
active ingredient is administered. The dose, and in some 
cases the dose frequency, will also vary according to the 
condition to be treated, the age, body weight, and response 
of the individual patient. Suitable dosing regimens can be 
readily selected by those skilled in the art with due consid 
eration of such factors. In one embodiment, the dose admin 
istered depends upon the specific compound to be used, and 
the weight and condition of the patient. In general, the dose 
per day is in the range of from about 0.001 to 100 mg/kg, 
preferably about 1 to 25 mg/kg, more preferably about 1 to 
about 5 mg/kg. For treatment of humans having a cancer, 
about 0.1 mg to about 15 g per day is administered in about 
one to four divisions a day, preferably 10 mg to 12g per day, 
more preferably from 40 mg to 500 mg per day. In one 
embodiment the compounds of the invention are adminis 
tered from 40 mg to 500 mg per day in about one to four 
divisions a day. Additionally, the recommended daily dose 
ran can be administered in cycles as single agents or in 
combination with other therapeutic agents. In one embodi 
ment, the daily dose is administered in a single dose or in 
equally divided doses. In a related embodiment, the recom 
mended daily dose can be administered one time per week, 
two times per week, three times per week, four times per 
week or five times per week. 
0147 The compounds of the invention can be adminis 
tered to provide systemic distribution of the compound 
within the patient. In a related embodiment, the compounds 
of the invention are administered to produce a systemic 
effect in the body. 
0148. In another embodiment, the compounds of the 
invention are administered directly to the site affected by the 
condition, as, for example, an accessible skin or esophageal 
CaCC. 

0149. In another embodiment the compounds of the 
invention are administered via oral, mucosal (including 
Sublingual, buccal, rectal, nasal, or vaginal), parenteral 
(including Subcutaneous, intramuscular, bolus injection, 
intra-arterial, or intravenous), transdermal, or topical admin 
istration. In a specific embodiment the compounds of the 
invention are administered via mucosal (including Sublin 
gual, buccal, rectal, nasal, or vaginal), parenteral (including 
Subcutaneous, intramuscular, bolus injection, intra-arterial, 
or intravenous), transdermal, or topical administration. In a 
further specific embodiment, the compounds of the inven 
tion are administered via oral administration. In an alterna 
tive specific embodiment, the compounds of the invention 
are not administered via oral administration. 

0150 Different therapeutically effective amounts may be 
applicable for different conditions, as will be readily known 
by those of ordinary skill in the art. Similarly, amounts 
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sufficient to treat or prevent such conditions, but insufficient 
to cause, or sufficient to reduce, adverse effects associated 
with conventional therapies are also encompassed by the 
above described dosage amounts and dose frequency sched 
ules. 

0151. 4.2.2 Combination Therapy 
0152 Specific methods of the invention further comprise 
the administration of an additional therapeutic agent (i.e., a 
therapeutic agent other than a compound of the invention). 
In certain embodiments of the present invention, the com 
pounds of the invention can be used in combination with at 
least one other therapeutic agent. Therapeutic agents 
include, but are not limited to antibiotics, anti-emetic agents, 
antidepressants, and antifungal agents, anti-inflammatory 
agents, antiviral agents, other anticancer agents, immuno 
modulatory agents, alpha-interferons, B-interferons, alkylat 
ing agents, hormones or cytokines. In a preferred embodi 
ment the invention encompasses the administration of an 
additional therapeutic agent that demonstrates anti-cancer 
activity. 

0153. The compounds of the invention and the other 
therapeutics agent can act additively or, preferably, Syner 
gistically. In a preferred embodiment, a composition com 
prising a compound of the invention is administered con 
currently with the administration of another therapeutic 
agent, which can be part of the same composition or in a 
different composition from that comprising the compounds 
of the invention. In another embodiment, a compound of the 
invention is administered prior to or Subsequent to admin 
istration of another therapeutic agent. In a separate embodi 
ment, a compound of the invention is administered to a 
patient who has not previously undergone or is not currently 
undergoing treatment with another therapeutic agent. 

0154) In one embodiment, the methods of the invention 
comprise the administration of one or more Formula I 
compounds of the invention without an additional therapeu 
tic agent. 

4.3 Pharmaceutical Compositions and Dosage Forms 
0.155 Pharmaceutical compositions and single unit dos 
age forms comprising a Formula I compound of the inven 
tion, or a pharmaceutically acceptable salt, hydrate, metabo 
lite or stereoisomer thereof, are also encompassed by the 
invention. Individual dosage forms of the invention may be 
Suitable for oral, mucosal (including Sublingual, buccal, 
rectal, nasal, or vaginal), parenteral (including Subcutane 
ous, intramuscular, bolus injection, intra-arterial, or intrave 
nous), transdermal, or topical administration. Pharmaceuti 
cal compositions and dosage forms of the invention typically 
also comprise one or more pharmaceutically acceptable 
excipients. Sterile dosage forms are also contemplated. 

0.156. In an alternative embodiment, pharmaceutical 
composition encompassed by this embodiment includes a 
Formula I compound of the invention, or a pharmaceutically 
acceptable salt, hydrate or stereoisomer thereof, and at least 
one additional therapeutic agent. Examples of additional 
therapeutic agents include, but are not limited to, those listed 
above in Section 4.2.2. 

0157 The composition, shape, and type of dosage forms 
of the invention will typically vary depending on their use. 
For example, a dosage form used in the acute treatment of 
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a disease or a related disease may contain larger amounts of 
one or more of the active ingredients it comprises than a 
dosage form used in the chronic treatment of the same 
disease. Similarly, a parenteral dosage form may contain 
Smaller amounts of one or more of the active ingredients it 
comprises than an oral dosage form used to treat the same 
disease or disorder. These and other ways in which specific 
dosage forms encompassed by this invention will vary from 
one another will be readily apparent to those skilled in the 
art. See, e.g., Remington ’s Pharmaceutical Sciences, 20th 
ed., Mack Publishing, Easton Pa. 2000. Examples of dosage 
forms include, but are not limited to: tablets; caplets; cap 
Sules, such as Soft elastic gelatin capsules; cachets; troches; 
lozenges; dispersions; Suppositories; ointments; cataplasms 
(poultices); pastes; powders; dressings; creams; plasters; 
Solutions; patches; aerosols (e.g., nasal sprays or inhalers); 
gels; liquid dosage forms Suitable for oral or mucosal 
administration to a patient, including Suspensions (e.g., 
aqueous or non-aqueous liquid Suspensions, oil-in-water 
emulsions, or a water-in-oil liquid emulsions), Solutions, and 
elixirs; liquid dosage forms particularly Suitable for 
parenteral administration to a patient; and sterile solids (e.g., 
crystalline or amorphous solids) that can be reconstituted to 
provide liquid dosage forms suitable for parenteral admin 
istration to a patient. 
0158. Like the amounts and types of excipients, the 
amounts and specific types of active ingredients in a dosage 
form may differ depending on factors such as, but not 
limited to, the route by which it is to be administered to 
patients. However, typical dosage forms of the invention 
comprise Formula I compounds of the invention, or a 
pharmaceutically acceptable salt, hydrate, or stereoisomers 
thereof comprise 0.1 mg to 1500 mg per unit to provide 
doses of about 0.01 to 200 mg/kg per day. 
0159. The foregoing demonstrates the pertinent and 
important features of the present invention. One of skill in 
the art will appreciate that numerous modifications and 
embodiments thereof may be devised. Therefore, it is 
intended that the appended claims cover all Such modifica 
tions and embodiments. 

5. WORKING EXAMPLES 

0160 The compounds of Formula I were prepared 
according to the following synthetic schemes and individual 
examples detailed therein. The compounds were named 
using Chemdraw Ultra, V.8.07. These schemes and examples 
are provided for the purpose of illustration only and are not 
intended as limiting the scope of the invention. 

0161 Unless otherwise noted, all materials were obtained 
from commercial suppliers and used without further purifi 
cation. Anhydrous solvents such as DMF, THF, CHCl and 
toluene were obtained from the Aldrich Chemical Company. 
All reactions involving air- or moisture-sensitive com 
pounds were performed under a nitrogen atmosphere. Flash 
chromatography was performed using Aldrich Chemical 
Company silica gel (200-400 mesh, 60A) or Biotage pre 
packed column. Thin-layer chromatography (TLC) was per 
formed with Analtech gel TLC plates (250 mL.). Preparative 
TLC was performed with Analtech silica gel plates (1000 
2000.mu.). Preparative HPLC was conducted on a Beckman 
or Waters HPLC system with 0.1% TFA/HO and 0.1% 
TFA/CHCN as mobile phase. The flow rate was at 20 
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mL/min. and gradient method was used. "H NMR spectra 
were determined with super conducting FT NMR spectrom 
eters operating at 400 MHz or a Varian 300 MHz instrument. 
Chemical shifts are expressed in ppm downfield from inter 
nal standard tetramethylsilane. All compounds showed 
NMR spectra consistent with their assigned structures. Mass 
spectra (MS) were determined on a Perkin Elmer-SCIEX 
API 165 electrospray mass spectrometer (positive and/or 
negative) or an HP 1100 MSD LC-MS with electrospray 
ionization and quadrupole detection. All parts are by weight 
and temperatures are in Degrees centigrade unless otherwise 
indicated. 

0162 The following abbreviations are used: AcOH or 
HOAc (acetic acid), Ac2O (acetic anhydride), Al-O (alu 
mina), AIBN (2,2'-azobisisobutyronitrile), Ar (argon), 
AgSO, (silver sulfate), ATP (adenosine triphosphate), 
9-BBN (9-borabicyclo3.3.1 nonane), BH (borane), 
BINAP (2,2'-bis(diphenylphosphino)-1,1'-binaphthyl), Boc 
(tert-butyloxycarbonyl), Boc2O (Boc anhydride), BOP-Cl 
(bis(2-oxo-3-oxazolidinyl)phosphinic chloride), Br, (bro 
mine), BSA (bovine serum albumin), t-BuOH (tert-butanol), 
CAN (ammonium cerium(IV) nitrate), CHCN or AcCN 
(acetonitrile), CHCl (dichloromethane), CHI or Mel 
(iodomethane or methyl iodide), CC1 (carbon tetrachlo 
ride), CC1 (chloroform), CO, (carbon dioxide), CsCO, 
(cesium carbonate), DIEA (diisopropylethylamine), CuI 
(copper iodide), DCE (1,2-dichloroethane), DEA (diethy 
lamine), DEAD (diethylazodicarboxylate), DIEA (diisopro 
pylethylamine), dippf (1.1 -diphenylphosphinoferrocene), 
DMAP (4-(dimethylamino)pyridine), DMAC (N,N-dim 
ethylacetamide), DMF (dimethylformamide), DMSO (dim 
ethylsulfoxide), DTT (dithiothreitol), EDC or EDAC, 1-(3- 
dimethylaminopropyl)-3 (ethylcarbodiimide 
hydrochloride), EGTA (ethylene glycol-bis(B-aminoethyl 
ether)), N.N.N',N' (tetraacetic acid), EtOAc (ethyl acetate), 
EtOH (ethanol), EtO (diethyl ether), Fe (iron), g (gram), h 
(hour), HATU (O-(7-azabenzotriazol-1-yl)-N,N,N',N' (tet 
ramethyluronium) hexafluorophosphate), H (hydrogen), 
HO (water), HCl (hydrochloric acid), HSO (sulfuric 
acid), HNNH (hydrazine), HC(OEt) (triethylorthofor 
mate), HCHO or HCO (formaldehyde), HCOOH (formic 
acid), HCO-Na (sodium formate), HOAc, AcOH (acetic 
acid), HOAt (1-hydroxy-7-azabenzotriazole), HOBt 
(hydroxybenzotriazole), ipOH, i-ProH (isopropanol), 
KCO, (potassium carbonate), KHMDS (potassium hexam 
ethylsilaZane), KNO (potassium nitrate), KOAc (potassium 
acetate), KOH (potassium hydroxide), LAH or LiAlH 
(lithium aluminum hydride). LDA (lithium diisopropyla 
mide), LiCl (lithium chloride), LiHMDS (lithium hexam 
ethyldisilazide), LiOH (lithium hydroxide), LiN(TMS) 
(lithium bis(trimethylsilyl)amide), MeOH (methanol), 
MgCl, (magnesium chloride), NgSO, (magnesium sulfate), 
mg (milligram), min (minute), mL (milliliter), Nncl (man 
ganese chloride), NBS (N-bromosuccinimide), NMO (4-me 
thylmorpholine), N-oxide, NMP (N-methylpyrrolidone), 
NaSO, (sodium sulfate), Na2SOs (sodium metabisulfite), 
NaHCO, (sodium bicarbonate), Na,CO, (sodium carbonate), 
NaCl (sodium chloride), NaH (sodium hydride), NaI 
(sodium iodide), NaOH (sodium hydroxide), NaOMe 
(sodium methoxide), NaOtBu (sodium tert-butoxide), NaC 
NBH (sodium cyanoborohydride), NaBH (sodium boro 
hydride), NaNO (sodium nitrate), NaBH(OAc) (sodium 
triacetoxyborohydride), NHCl (ammonium chloride), N. 
(nitrogen), Pd/C (palladium on carbon), PdCl (PPh.) 
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(palladium chloride bis(triphenylphosphine)), Pd(dba) 
(palladium dibenzylideneacetone), PdCl2(dppf) (1,1-bis 
(diphenylphosphino) ferrocene, palladium chloride), 
Pd(PPh), (palladium tetrakis triphenylphosphine), Pd(OH), 
(palladium hydroxide), Pd(OAc) (palladium acetate), PMB 
(para methoxybenzyl), POCl (phosphorus oxychloride), 
PPh, (triphenylphosphine), Pto, (platinum oxide), RT (room 
temperature), SiO (silica), SOCl (thionyl chloride), TBAI 
(tetrabutylammonium iodide), TBTU (O-(1H-Benzatriazol 
1-yl)), N.N.N.N (tetramethyluronium) tetrafluoroborate), 
TEA (triethylamine), Tf.NPh (N-phenyltrifluoromethane 
sulfonimide), TFA (trifluoroacetic acid), THF (tetrahydro 
furan), TPAP (tetrapropylammoniumperruthenate), Tris-HCl 
(Tris(hydroxymethyl)aminomethane hydrochloride salt), 
and Zn (Zinc). 

Scheme 1 
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0163 5-Isoquinolin-6-yl-1,3,4thiadiazol-2-ylamine 
(1a): Commercially available isoquinoline-6-carboxylic 
acid (15.4 g. 89 mmol) and thiosemicarbazide (12.2g, 133 
mmol) were mixed in 150 ml phosphorus oxychloride. The 
mixture was heated at 80° C. for 60 hours. After removing 
the excess phosphorus oxychloride via rotatory evaporation 
at a reduced pressure, the remaining residue was mixed with 
ice water and the pH increased to pH 12 with KOH. After 
filtration and washing with water, a yellow amorphous solid 
1a was obtained as the crude product (17 gy (yield)=85%). 
It was used directly for next step. A pure sample of the 
product was obtained by Subjecting the crude product to a 
silica gel column chromatography with a gradient of 1-5% 
2MNH methanol solution in dichloromethane as the eluent. 
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"H NMR (400 MHz, DMSO-d6): 8 7.73 (s. 2H), 8.02 (d. J=6 
HZ, 1H), 8.27 (m, 2H), 8.38 (s, 1H), 8.66 (d. J=6 Hz, 1H), 
9.45 (s, 1H). MS (API-ES) m/z (%): 229 (100%, M+1). 
0.164 6-(5-Bromo-1,3,4thiadiazol-2-yl)-isoquinoline 
(1b): tert-Butyl nitrite (1.95 g, 18.9 mmol) and copper(II) 
bromide (3.38 g. 15.1 mmol) were heated in 50 ml aceto 
nitrile to 60° C. in a round bottom flask. 5-Isoquinolin-6- 
yl-1,3,4thiadiazol-2-ylamine (1a) was finely suspended in 
100 ml acetonitrile. The suspension.was added dropwise 
into the heated round bottom flask and the resulting mixture 
was heated at 70° C. for 1.5 hours. The reaction mixture was 
concentrated to 30 ml at a reduced pressure and mixed with 
100 ml 20% HBr aqueous solution. The resulting mixture 
was allowed to stand in a freezer (-20° C.) for 12 hours. 
After filtration, washing the filtrate cake with 10% HBr 
aqueous solution, then water, dried via vacuum, a greenish 
solid (3.7 g, y=79%) was obtained as the HBr salt of the 
desired product. MS (API-ES) m/z (%): 292 (100%, M+1), 
2.94.(100%, M"+3). The crude product was used directly for 
the next step. 

Example 1 

0.165 6-(5-((S)-3-(4-chlorobenzyl)-piperazin-1-yl)-1,3, 
4-thiadiazol-2-yl)-isoquinoline (1). Compound 1b (0.31 g, 
0.83 inmol), S-2-(4-chloro-benzyl)-piperazine (0.23 g, 1.10 
mmol), diisopropylethylamine (0.58 ml, 3.33 mmol) and 1.5 
ml N-methylpyrrolidinone were mixed in a 2 ml microwave 
heating vial. The mixture was heated under microwave at 
180° C. for 40 minutes. The reaction mixture was partitioned 
between ethylacetate and Saturated aqueous sodium bicar 
bonate. After removing the ethylacetate, the crude product 
was Subjected to a silica gel column and a HPLC chroma 
tography to yield a yellow amorphous Solid as the pure 
product (0.16 g, y=46%). "H NMR (400 MHz, CDC1): 8 
2.67 (m. 1H), 2.84 (m, 1H), 2.95 (m, 1H), 3.12 (m, 2H), 3.38 
(m. 1H), 3.86 (d. J=12.8 Hz, 1H), 4.01 (d. J=10.4 Hz, 1H), 
7.17 (d. J=8.0 Hz, 2H), 7.30 (d. J=8.0 Hz, 2H), 7.67 (d. J=6.0 
HZ, 1H), 8.01 (d. J=8.8 Hz, 1H), 8.09(s, 1H), 8.16 (d. J=8.8 
HZ, 1H), 8.55 (d. J=6.0 Hz, 1H), 9.25 (s, 1H); MS (API-ES) 
m/z (%): 422 (100%, M"+1). 

Example 2 

0166 N-(S)-2-amino-3-phenylpropyl)-5-(isoquinolin-6- 
yl)-1,3,4-thiadiazol-2-amine (2). The compound was syn 
thesized in a way similar to example 1 and purified by 
reverse phase HPLC as a TFA salt: "H NMR (400 MHz, 
Methanol-d4): 83.08 (m, 2H), 3.71 (m, 1H), 3.83 (m. 1H), 
3.91 (m, 1H), 7.38 (m, 5H), 8.50-8.60 (m, 5H), 9.75 (s, 1H), 
MS (API-ES) m/z (%): 363 (100%, M+1); HRMS (ESI): 
calculated for C20H19N5S M+1): 362.1439; found: 
362. 1424. 

Scheme 2 
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Example 3 
0167 (2S)-1-(1H-indol-3-yl)-3-(5-(isoquinolin-6-yl)-1, 
3,4-thiadiazol-2-yloxy)propan-2-amine (3): (S)-2-(1-Hy 
droxy-3-(1H-indol-3-yl)propan-2-yl)isoindoline-1,3-dione 
(150 mg 0.47 mmol) and 60% sodium hydride in mineral oil 
(37.6 mg. 0.94 mmol) was mixed in 2 ml N-methylpyrro 
lidinone. After stirring for ten minutes, compound 1b Sus 
pended in 2 ml N-methylpyrrolidinone was added and the 
reaction mixture was stirred at 20° C. for an hour. The 
reaction mixture was partitioned between ethylacetate and 
saturated aqueous ammonium chloride. The ethylacetate 
phase was washed with more Saturated aqueous ammonium 
chloride and dried over anhydrous sodium sulfate. After 
removing the ethylacetate, the remaining residue was Sub 
jected to a silica gel column chromatography separation to 
yield the intermediate 2-((S)-3-(1H-indol-3-yl)-1-(5-(iso 
quinolin-6-yl)-1,3,4-thiadiazol-2-yloxy)propan-2-yl)isoin 
doline-1,3-dione (3a). Compound 3a was dissolved in 4 ml 
ethyl alcohol, 0.5 ml water and 0.5 ml hydrazine monohy 
drate in a microwave heating tube. The tube was heated at 
100° C. under microwave for five minutes. After removing 
all the solvent, the residue was subjected to a C18 reverse 
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phase HPLC separation to yield (2S)-1-(1H-indol-3-yl)-3- 
(5-(isoquinolin-6-yl)-1,3,4-thiadiazol-2-yloxy)propan-2- 
amine (3) (2.4 mg) as a TFA salt. H NMR (400 MHz, 
Methanol-d): 83.08 (m. 1H), 3.12 (m, 1H), 3.58 (m, 2H), 
3.74 (m. 1H), 7.33 (t, J=7.2 Hz, 1H), 7.41 (t, J=7.2 Hz, 1H), 
7.69 (d. J=7.6 Hz, 1H), 8.32 (m, 2H), 8.46 (d. J=8.8 Hz, 1H), 
8.53 (m, 2H), 8.72 (s, 1H), 9.60 (s, 1H); MS (API-ES) m/z 
(%): 402 (95%, M+1), 424 (100%, M+Na"); HRMS (ESI): 
calculated for C22H19N5OS M+1): 402.1388; found: 
4O2.1394. 

Scheme 3 
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0168 5-bromo-2-fluoro-phenyl-ethanol (4b): Commer 
cially available 4a (150.0 g, 739 mmol) was charged into a 
2 liter round bottom flask. The reaction mixture in the flask 
was immersed in an ice-water bath. Methylmagnesium bro 
mide (270 ml, 812 mmol) was added dropwise via an 
additional fumnel. The reaction mixture was continually 
stirred for one more hour after the addition. After the 
reaction was completed, the mixture was slowly poured into 
500 ml ice water plus 250 ml saturated ammonium chloride. 
The resulting aqueous solution was extracted with ether (800 
mlx2) in a separation funnel. The combined ether layer was 
washed with brine and dried over sodium sulfate. Removal 
of the solvent gave the product (4b) (150 g, yield=93%). The 
product was used directly for the next step without further 
purification. 
0169 1-(5-bromo-2-fluoro-phenyl)-ethanone (4c): Com 
pound 4b (50.0g, 228 mmol) along with 300 ml dichlo 
romethane was charged into 2 liter round bottom flask. 
Crushed pyridinum dichromate (171.0 g, 456 mmol) and 
powdered molecular sieves (10 g) were both added into the 
flask. The heterogeneous reaction mixture was stirred for 16 
hours at 20° C. The resulting reaction mixture was filtered 
through celite and washed with ether (500 mlx3). The 
combined filtrate was concentrated under reduced pressure. 
The crude product was eluted through a short silica gel pad 
(3 inches in length) withlo% EtOAc in hexane. The resulting 
product (42.0 g, yield=84%) was used for the following step. 
0170 5-bromo-3-methyl-1H-indazole (4d): Compound 
(4c) (66.0 g, 304 mmol) and 350 ml anhydrous hydrazine 
were charged into a 1 Liter round bottom flask. The resulting 
reaction mixture was refluxed at 117° C. for 5 hours. After 
the reaction mixture was allowed to cool down to room 
temperature, the excess hydrazine was evaporated under 
reduced pressure to yield a white solid. 400 ml water was 
poured into the resulting solid and water was filtered off. The 
solid was washed with 400 ml water twice. To remove the 
trace amount of hydrazine, the white Solid was taken up in 
600 ml EtOAC and washed with 300 ml water twice and 
saturated brine solution. The EtOAc layer was then dried 
over sodium sulfate. Removal of the solvent gave the desired 
product as a white amorphous solid (60.0 g, yield=94%). 
The product was used directly for the next step without 
further purification. 
0171 3-Methyl-1H-indazole-5-carboxlic acid (4e): A 
three necked round bottom flask equipped with an internal 
thermometer and an overhead stir motor was charged with 
600 mL of THF and chilled to -78° C. t-BuLi (1.7 M in THF, 
200 mL, 0.340 mol) was added to the flask, and the mixture 
was stirred for 15 min. 5-Bromo-3-methyl-1H-indazole (4d) 
(22.4g, 0.106 mol) in 200 mL THF was then added dropwise 
via an addition funnel. The rate of addition was closely 
monitored to insure that the internal temperature remained 
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below -70° C. The resulting orange solution was stirred for 
30 min, at which point CO was bubbled through the 
mixture. A white precipitate was observed. 
0.172. After 20 min, the ice bath was removed and the 
temperature allowed to warm to room temperatures (rt), and 
stir for an additional 30 min. Water was then added, 40 mL 
initially followed by a further 200 mL. The biphasic mixture 
was partially concentrated under reduced pressure, remov 
ing 75% of the original organic portion. The biphasic 
Solution was then transferred to an addition funnel, and the 
organic phase was extracted with 100 mL of 2M.NaOH. The 
combined aqueous extracts were then washed with ether and 
then acidified to pH=2.0 with conc. HC1. A precipitate began 
to form and the mixture was cooled to 0°C. to complete the 
precipitation. The resulting solid was filtered, washed with 
1 MHCl, and dried under reduced pressure at 160° C. over 
phosphorus pentoxide, affording 3-methyl-1H-indazole-5- 
carboxlic acid (4e) (18.1 g, 96% yield) as a pink/beige solid. 
"H NMR 400 MHz (d' MeOH)2.61 (3 H, s), 3.33 (2 H, s), 
7.52 (1H, d, J=6.0 Hz), 8.05 (1H, t, J=5.2 Hz), 8.50 (1H, s). 
MS (API-ES) m/z (%): 177 (100%, M+H). 
0173 Two methods are used to prepare 5-(3-Methyl-1H 
indazol-5-yl)-1,3,4thiadiazol-2-ylamine (41). Method 1 
uses a procedure similar to the preparation of 1a. 
0.174 Method 2: To a round bottom flash equipped with 
an overhead stir motor was added 80 g of polyphosphoric 
acid. The flask was heated to 90° C. and a finely ground 
mixture of 3-methyl-1H-indazole-5-carboxlic acid 4e (8.0 g, 
45.5 mmol) and thiosemicarbazide (4.1 g (45.4 mmol) was 
slowly added over a period of 30 min. The resulting mixture 
was stirred for 24 hr. At this point 200 ml of ice water was 
added to the solution, and the pH of the resulting mixture 
was adjusted to 7.0 using solid KOH. A precipitate was 
formed in the process. The precipitate was isolated by 
filtration, washed sequentially with water and ether, and 
dried at reduced pressure, affording 5-(3-Methyl-1H-inda 
Zol-5-yl)-1,3,4thiadiazol-2-ylamine (4f) (5.50 g, 53% 
yield) as a tan colored solid. "H 400 MHz NMR (d. DMSO), 
2.54 (3 H, s), 3.17 (1H, s), 7.54 (1H, d, J=8.0 Hz), 7.83 (1H, 
t, J=8.0 Hz), 8.06 (1H, s). MS (API-ES) m/z (%): 232 
(100%, M+H). 
0175 5-(5-Bromo-1,3,4thiadiazol-2-yl)-3-methyl-1H 
indazole (4g): A suspension of 5-(3-Methyl-1H-indazol-5- 
yl)-1,3,4thiadiazol-2-ylamine (4f) (1.10 g, 4.76 mmol) in 
20 ml acetonitrile was added into a mixture of tert-butyl 
nitrite (0.74g, 7.14 mmol) and copper(II) bromide (1.27 g. 
5.71 mmol) that was preheated to 60° C. The resulting 
mixture was heated at 60° C. for 2 hours. After removing all 
the solvent via evaporation under reduce pressure, the 
remaining residue was partitioned between ethylacetate and 
saturated brine. The ethylacetate solution was washed with 
brine and dried over Sodium Sulfate. An orange Solid was 
obtained after removing the solvent as the crude product 
(1.10 g). It was used directly for next step. MS (API-ES) m/z. 
(%): 295 (100%, M+1), 297 (97%, M+3). 

Example 4 
0176) S N-5-(3-Methyl-1H-indazol-5-yl)-1,3,4thia 
diazol-2-yl)-3-phenyl-propane-1,2-diamine (4): Example 4 
was synthesized in a way similar to example 1 using 4 g and 
S-3-phenyl-propane-1,2-diamine as the starting materials. It 
was purified by a reverse phase HPLC procedure as a TFA 
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salt: "H NMR (400 MHz, Methanol-da): 8 2.60 (s.3H), 3.06 
(m. 2H), 3.64 (m. 1H), 3.74 (m. 1H), 3.88 (m, 1H), 7.35 (m, 
5H), 7.57 (d. J=8.8 Hz, 1H), 7.87 (d. J=8.8 Hz, 1H), 8.08 (s, 
1H); MS (API-ES) m/z (%): 365 (100%, M+1), 751 (60%, 
2M--Na"); HRMS (ESI): calculated for C19H21N6SM+1): 
365.1543; found: 365.1542. 

Example 5 

0177 S-3-(1H-Indol-3-yl)-N-5-(3-methyl-1H-indazol 
5-yl)-1.34thiadiazol-2-yl)-propane-1,2-diamine (5): 
Example 5 was synthesized in a way similar to example 1 
using 4 g and S-3-(1H-Indol-3-yl)-propane-1,2-diamine as 
the starting materials. It was purified by a reverse phase 
HPLC procedure as a TFA salt: "H NMR (400 MHz, 
Methanol-da): 8 2.62 (s, 3H), 3.18.(m. 1H), 3.25 (m. 1H), 
3.67 (m. 1H), 3.79 (m, 1H), 3.99 (m, 1H), 7.09 (t, J=7.2 Hz, 
1H), 7.17 (t, J=7.2 Hz, 1H), 7.29 (s, 1H), 7.42(d. J=8.4 Hz, 
1H), 7.58 (d. J=8.8 Hz, 1H), 7.63 (d. J=7.6 Hz, 1H), 7.89 
(dd, J=8.4, 1.2 Hz, 1H), 8.10 (s, 1H); MS (API-ES) m/z (%): 
404 (100%, M+1), 829 (30%, 2M--Na"); HRMS (ESI): 
calculated for C21H22N7S M+H: 404.1652: found: 
404.1651. 

0178 Examples 6-69 were synthesized using the follow 
ing general procedure as shown in Scheme 4: 

Scheme 4 

N1\ > 
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N 

0.179 General procedure for the aminothiadiazole amide 
bond formation reaction: 150 mg aminothiadiazole (0.65 
mmol. 1 equiv.) was dissolved in 6 ml DMF and PS-EDC 
(1083 mg, 1.95 mmol. 3...equiv.), HOBt (263 mg, 1.95 mmol. 
3 equiv.) and the corresponding acid (1.95 mmol. 3 equiv.) 
were added. The reaction mixture was stirred overnight at 
room temperature and filtered. The resin was washed 3 times 
with 20 ml DMF (each) and the combined DMF phases were 
evaporated. The crude yellow oil was subjected to the next 
reduction step without further purification. 

0180 General procedure for the lithium aluminum 
hydride (LAH) induced amide reduction: The crude product 
from the previous step was dissolved in 5 ml of THF and 
cooled to 0° C. 6 ml of LAH was added (1M in THF) and 
the cooling bath was removed. Stirring was continued for 2 
hat room temperature. 50 ml of dry THF was added and the 
reaction mixture was poured into a stirring mixture of 10 g 
NaSO 10xHO in 50 ml of THF. Stirring was continued at 
room temperature for 30 min and the reaction mixture was 
filtered. After washing (3 times with 80 ml CHCl each) and 
drying of the combined organic layers over MgSO4, the 
mixture was evaporated. The crude product was partially 
purified on 2 preparative TLCs, leading to the reduced 
intermediate with an average purity between 75-85%. This 
material was used without further purification in the final 
BOC-deprotection step. 

0181 General procedure for the TFA induced BOC 
deprotection: The semi-pure material from the previous 
reaction was dissolved in 10 ml CH2Cl and 3 ml of TFA was 
added at room temp. The reaction was stirred at room 
temperature for 2 h and 50 ml of toluene were added. The 
reaction mixture was evaporated and redissolved in 2 ml of 
methanol. The pH of the mixture was increased with sM 
NaOH(aq) (3-10 drops from a Pasteur pipette) and loaded 
onto a preparative TLC plate for purification purposes (10% 
MeOH in CHCl) leading to the free amines. To obtain the 
corresponding HCl salts of the compounds, the preparative 
TLC silica gel washing solutions were acidified with 1 ml of 
HCl (1M in EtO) prior to evaporation. The corresponding 
TFA salts were obtained in case an additional purification 
step on a preparative HPLC (TFA buffer) was required. 

Example 6 

0182 2-5-(3-Methyl-1H-indazol-5-yl)-1,3,4thiadia 
Zol-2-ylamino-1-(tetrahydro-pyran-4-ylmethyl)-ethyl-am 
monium trifluoro-acetate (6). MS (API-ES) m/z (%): 373 
(100%, M+1), 374 (25%, M+2), 395 (10%, M+23), 767 
(33%, 2M"+23). 
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Ex. 
No. Structure Name 

66 N-N CH N-(S)-2-amino-3-(4-tert 
CH3 | W butylphenyl)propyl)- 

N 5-(3-methyl-1H 
S indazol-5-yl)-1,3,4- ( CH3CH3 thiadiazol-2-amine 

N NH2 

67 N-N N-(S)-2-amino-3- 
CH3 | (naphthalen-2- 

N s yl)propyl)-5-(3- 
W S methyl-1H-indazol 

N 5-yl)-1,3,4- 
v thiadiazol-2-amine 
N 

68 N N-(S)-2-amino-3- 
CH N- (benzobithiophen 

3 | \ 3-yl)propyl)-5-(3- 
N methyl-1H-indazol 

7 S 5-yl)-1,3,4- 
N thiadiazol-2-amine 
N 
N 

Example 69 

0231 5-(1H-indazol-5-yl)-1,3,4-thiadiazol-2-amine was 
synthesized in a way similar to that of 4f as shown in 
Scheme 3 with commercially available 5-bromo-2-fluo 

Molecular 
Formula 

Jul. 13, 2006 

Measured 
Theoretical (M + H) 
(M + H) FTMS 

421.21689 421.21648 

415.16994 415.17026 

42112636 4211266O 

robenzaldehyde as the starting material in three steps. MS 
(API-ES) m/z (%): 218 (100%, M+1). 
0232 Examples 70-87 were synthesized in a manner 
similar to that as shown in Scheme 4 using Example 69 
(5-(1H-indazol-5-yl)-1,3,4-thiadiazol-2-amine) as the start 
ing material. 
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Example 88 

0233 5-(6-fluoro-1H-indazol-5-yl)-1,3,4-thiadiazol-2- 
amine (88): 

N 

0234. This compound was prepared in a manner similar 
to that shown in Scheme 3, using 5-bromo-6-fluoro-1H 
indazole (88d), which was treated with t-butyl lithium and 
carbon dioxide to yield 6-fluoro-1H-indazole-5-carboxylic 
acid. This compound in turn was treateded with thiosemi 
carbazide and polyphosphoric acid to form 5-(6-fluoro-1H 
indazol-5-yl)-1,3,4-thiadiazol-2-amine. MS (API-ES) m/z. 
(%): 236 (100%, M+1). 

0235. The procedures for making the intermediates of 
Example 88 are shown below in Scheme 5. 

Scheme 5 
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Br 

0236. The starting material, 5-fluoro-2-methylbenze 
namine (12.37 g. 99 mmol), was dissolved in toluene (120 
mL) and acetic anhydride was added (12.5 mL, 113 mmol). 
The mixture was heated to 100° C. for 1 h. All solvents were 
removed in vacuo, and the resulting Solid (88a) was dis 
solved in acetic acid (70 mL) and then bromine (4.82 mL. 94 
mmol) was added dropwise. The dark solution was allowed 
to stir at room temperature for 12 h, during which time a tan 
precipitate formed. 

0237) The precipitate was crushed and taken up in water 
(50 mL), filtered, and washed with water (50 mL) to give 
N-(4-bromo-5-fluoro-2-methylphenyl)acetamide (88b) in 
94% yield. The acetamide (88b) (10 g, 41 mmol) was 
suspended in chloroform (90 mL) and acetic anhydride (11.5 
mL, 122 mmol), potassium acetate (KOAc, 8.0 g, 81 mmol), 
18-Crown-6 (0.54, g, 2 mmol) and i-amyl nitrite (12.3 mL, 
92 mmol) were added sequentially. The mixture was heated 
at 65° C. for 24 h, cooled to room temperature and washed 
with sodium bicarbonate (NaCO sat. 70 mLX3), dried 
over sodium sulfate (NaSO) and loaded directly onto silica 
gel. Column chromatography (0-20% EtOAc in hexanes) 
gave 1-(5-bromo-6-fluoro-1H-indazol-1-yl)ethanone (89c) 
in a 55% yield. 

0238. The resulting indazole was suspended in 10% HCl 
(70 mL) and methanol (ca. 20 mL) was added. The suspen 
sion was heated at reflux until clear (ca. 1 h), at which time 
it was cooled and the pH increased by addition of sodium 
hydroxide (NaOH, 5 N) which caused an off-white solid to 
precipitate. The solution was filtered and the resulting solid 
was dried in vacuo to give the desired product (88d) in 84% 
yield. LCMS (M+H) 215.1 calc for CHBrFN 214.96. "H 
NMR (400 MHz) MeOD: 8.06 (d. J=6.8 Hz, 1H), 8.03 (s, 
1H), 7.37 (d. J=8.8 Hz, 1H). 

0239 Examples 89-93 are prepared using a procedure 
similar to that shown in Scheme 4 using 88 as the starting 
material. 



Jul. 13, 2006 US 2006/0154961 A1 
23 

(STI-IAV) SVN 669 (H + W) p3.InseeW 

669 

QUITEN 

£6 06 68 



US 2006/0154961 A1 

Example 94 
0240 5-(6-methyl-1H-indazol-5-yl)-1,3,4-thiadiazol-2- 
amine (94). This compound was prepared in a manner 
similar to that shown in Scheme 3, using 5-bromo-6-methyl 
1H-indazole as the starting material, which was prepared in 
a manner similar to that of 5-bromo-6-fluoro-1H-indazole. 
The starting material was treated with t-butyl lithium and 
carbon dioxide to yield 6-methyl-1H-indazole-5-carboxylic 
acid, which was in turn treated with thiosemicarbazide and 
polyphosphoric acid to form 94. 
0241 Examples 95-100 are prepared using a similar 
procedure as shown in Scheme 4 using 94 as the starting 
material. 

Example 
No. Structure 

95 C 

N-N 
I X-N C 

W S 
N *H 2 
N CH3 

96 N-N F 

| y-N 
W S F 

N 3H F 
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N CH3 

97 N-N CH3 

7 S > CH3 
N e 
M NH2 
N CH3 

98 N-N 

I X- R /-O W S S 
N 2. 
v NH2 
N CH3 

99 N-N ly- - ) 
/ S - 

N 2. 
v NH2 
N CH 

1OO N-N 

ls-N / KX-R, W S 
N 3H 2 
N CH3 

Example 101 

0242 N—((S)-2-amino-3-methyl-3-phenylbutyl)-5-(3- 
methyl-1H-indazol-5-yl)-1,3,4-thiadiazol-2-amine (101). 
This compound was prepared in a manner similar to that 
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shown in scheme 4. MS (API-ES) n/Z (%): 393 (100%.- 
M+H). 

N 

Measured 
(M + H) 

Theoretical 
(M + H) 

Molecular 
Name Formula 

N-(S)-2-amino-3-(2,4- 433.07635 433.07639 
dichlorophenyl)propyl)-5-(6- 
methyl-1H-indazol-5-yl)- 
1,3,4-thiadiazol-2-amine 

N-(S)-2-amino-3-(4- 433.14168 433.14151 
(trifluoromethyl)phenyl)propyl)- 
5-(6-methyl-1H-indazol 
5-yl)-1,3,4-thiadiazol-2- 
amine 

CoH gFNS 

N-(S)-2-amino-4- 331.16994 331.16946 
methylpentyl)-5-(6-methyl 
1H-indazol-5-yl)-1,3,4- 
thiadiazol-2-amine 

N-(S)-2-amino-3-(thiophen- 371.1.1071 371.11037 
2-yl)propyl)-5-(6-methyl 
1H-indazol-5-yl)-1,3,4- 
thiadiazol-2-amine 

N-(S)-2-amino-3- 365.15429 365.15384 
phenylpropyl)-5-(6-methyl 
1H-indazol-5-yl)-1,3,4- 
thiadiazol-2-amine 

C 19H2ONS 

N-(S)-2-amino-3-(4- 443.0648O 443.06411 
bromophenyl)propyl)-5-(6- 
methyl-1H-indazol-5-yl)- 
1,3,4-thiadiazol-2-amine 

0243 Example 102: 5-(7-methyl-1H-indazol-5-yl)-1,3,4- 
thiadiazol-2-amine (102). This compound was prepared in a 
manner similar to the preparation of example 88 using 
commercially available 4-bromo-2,5-dimethylaniline as 
starting material. After an acylation step, N-(4-bromo-2,6- 
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dimethylphenyl)acetamide was treated with isoamyl nitrite, 
and then 10% aqueous HCl to yield 5-bromo-7-methyl-1H 
indazole. 5-bromo-7-methyl-1H-indazole was treated with 
t-butyl lithium and carbon dioxide to yield 6-methyl-1H 
indazole-5-carboxylic acid, which is in turn was treated with 
thiosemicarbazide and polyphorsphoric acid to form 5-(7- 
methyl-1H-indazol-5-yl)-1,3,4-thiadiazol-2-amine. MS 
(API-ES) m/z (%): 232 (100%, M+1). 
0244 Examples 103-105 were prepared in a manner 
similar to the procedure shown in Scheme 4 using 102 as the 
starting material. 

Example 103 
0245 N—((S)-2-amino-3-(4-(trifluoromethyl)phenyl 
)propyl)-5-(7-methyl-1H-indazol-5-yl)-1,3,4-thiadiazol-2- 
amine (103). FTMS Theoretical (M+H) 433.14168, found 
433.14158. 

Example 104 
0246 N—((S)-2-amino-3-(4-chlorophenyl)propyl)-5-(7- 
methyl-1H-indazol-5-yl)-1,3,4-thiadiazol-2-amine (104). 
FTMS Theoretical (M+H)399.11532, found 399.11591. 

Example 105 
0247 N—((S)-2-amino-3-(2,4-dichlorophenyl)propyl)- 
5-(7-methyl-1H-indazol-5-yl)-1,3,4-thiadiazol-2-amine 
(105). FTMS Theoretical (M+H) 433.07635, found 
433.07629. 

Example 106 
0248 5-(7-chloro-1H-indazol-5-yl)-1,3,4-thiadiazol-2- 
amine: This compound was prepared similarly as 102 using 
commerical available 4-bromo-2-chloro-6-methylbenze 
namine as starting material. MS (API-ES) n/Z (%): 232 
(100%, M+1). 

Example 107 
0249 N—((S)-2-amino-3-(4-chlorophenyl)propyl)-5-(7- 
chloro-1H-indazol-5-yl)-1,3,4-thiadiazol-2-amine. This 
compound was prepared in a similar manner to that shown 
in scheme 4 using 106 as the starting material. FTMS 
Theoretical (M+H) 419.06070, found 419.06044. 

Example 108 
0250) 5-(1H-pyrazolo 3,4-cpyridin-5-yl)-1,3,4-thiadia 
Zol-2-amine. This example is made as shown in Scheme 6. 

Scheme 6 

Br 
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/ N H NaOAc, EtOHIHO 

Hess 
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108 

0251 5-bromo-1H-pyrazolo 3,4-cpyridine was prepared 
in a manner similar to that shown in Scheme 5 using 
commercially available 6-bromo-4-methylpyridin-3-amine 
as the starting material. After an acylation step, N-(6-bromo 
4-methylpyridin-3-yl)acetamide was treated with isoamyl 
nitrite, then 10% aqueous HCl to yield 5-bromo-1H-pyra 
Zolo3.4-cpyridine. 

0252) t-BuLi (27 mL, 1.7 M in pentane) was added to 100 
mL of THF at -78°C. 5-bromo-1H-pyrazolo 3,4-cpyridine 
(3.0 g, 15 imol) was added dropwise to the solution in 50 ml 
of THF via addition funnel. The resulting mixture was 
stirred for 1 h, at which point DMF (6.0 mL, 76 mmol) was 
added dropwise. The reaction mixture was allowed to warm 
to room temperature and stirred 2 h. The reaction was then 
carefully quenched with aq. NHCl and diluted with EtOAc. 
The resulting biphasic mixture was partitioned in a separa 
tory funnel. The aqueous portion was extracted three tines 
with EtOAc, and the combined organic extracts were 
washed with brine and dried over MgSO Filtration and 
concentration under reduced pressure, followed by flash 
chromatography on silica gel (100% CHCl to 7.5% 
MeOH/CH,Cl), afforded the desired 1H-pyrazolo 3,4-c 
pyridine-5-carbaldehyde (1.1 g, 50% yield) as a white solid. 
H NMR (MeOD, 400 MHz) keto tautomer: 10.17 (s, 1H), 
9.19 (s, 1H), 8.56 (s, 1H), 8.46 (s, 1H); enol tautomer: 9.00 
(s, 1H), 8.25 (s, 1H), 8.05 (s. 2H), 5.73 (s, 1H). MS (API-ES) 
m/z (%): 141 (100%, M+1). 

0253 NaOAc (0.44 g) and thiosernicarbazide (1.1 g) 
were taken up in 30 mL of EtOH and heated to reflux. Water 
was added until the mixture became homogeneous. The 
heating bath was removed and 1H-pyrazolo3.4-cpyridine 
5-carbaldehyde (1.1 g, 7.5 mmol) was added in one portion. 
The reaction mixture was returned to reflux and stirred for 
3 h. As the reaction proceeded, a precipitate began to form. 
The reaction mixture was then cooled to room temperature 
and the precipitate was collected by filtration, then washed 
with MeOH and EtO and dried under high vacuum, afford 
ing 1.4 g of crude product that was carried on directly to the 
next step. 

0254 The product of the previous reaction was taken up 
in 15 mL of AcO and heated to reflux for 30 min. Con 
centration under reduced pressure afforded a sticky Solid. 
The sticky solid was taken up in 17 mL of acetic acid. 
Per-acetic acid (4.2 mL. 25% by wt in acetic acid) was 
added, and the mixture was heated to 65° C. After 90 min, 
the reaction was cooled to room temperature and a precipi 
tate formed. The precipitate was collected by filtration, 
washed with HO and EtO, and dried under high vacuum. 
The dried precipitate was taken up in 30 mL of 10% HCl and 
heated to reflux to dissolve completely. The reaction mixture 
was then cooled to room temp and the pH of the solution was 
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adjusted to 7.0 with 20% aq. NaOH. A white solid formed 
which was collected by filtration, washed with EtO, and 
dried under high vacuum, affording the desired 5-(1H 
pyrazolo 3,4-cpyridin-5-yl)-1,3,4-thiadiazol-2-amine 108 
(0.88 g., 72% yield) as a largely insoluble white solid. MS 
(API-ES) m/z (%): 219 (100%, M+1). 

0255 Examples 109-111 were prepared in a similar man 
ner to that shown in scheme 4 using 108 as the starting 
material. 

Example 109 

0256 N—((S)-2-amino-3-(2,4-dichlorophenyl)propyl)- 
5-(1H-pyrazolo 3,4-cpyridin-5-yl)-1,3,4-thiadiazol-2- 
amine. FTMS Theoretical (M+H) 420.05595, found 
420.05603. 

Example 110 

0257 N—((S)-2-amino-3-(4-bromophenyl)propyl)-5- 
(1H-pyrazolo 3,4-cpyridin-5-yl)-1,3,4-thiadiazol-2-amine. 
MS (API-ES) inl/z (%): 430 (100%, M+1), 432(96%, 
M+3). 

Example 111 

0258 N—((S)-2-amino-3-(4-(trifluoromethyl)phenyl 
)propyl)-5-(1H-pyrazolo 3,4-cpyridin-5-yl)-1,3,4-thiadia 
zol-2-amine. MS (API-ES) m/z (%): 420 (100%, M+1). 

Example 112 

0259 N—((S)-2-amino-3-(3-(trifluoromethyl)phenyl 
)propyl)-5-(3-methyl-1H-pyrazolo 3,4-bipyridin-5-yl)-1,3, 
4-thiadiazol-2-amine. This compound was prepared accord 
ing to the procedure shown in Scheme 7. 

Scheme 7 
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112 

0260 5-Bromo-2-chloro-N-methoxy-N-methylnicotina 
mide: Commercial available 5-bromo-2-chloronicotinic acid 
(1a) (15.0 g. 63.44 mmol) was dissolved in 50 ml DMF and 
N,N'-carbonyldiimidazole (11.30 g. 69.78 mmol) was added 
portion wise. The resulting solution was stirred for 10 min 
and then N.O-dimethylhydroxylamine hydrochloride was 
added. After one hour, DMF was removed via rotatory 
evaporation at a reduced pressure and the resulting residue 
was diluted with saturated sodium bicarbonate and extracted 
by dichloromethane in a separation funnel. The combined 
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organic layer was washed with brine and dried over sodium 
Sulfate. Removal of the solvent gave the product in quanti 
tative yield. The product was used directly for the next step 
without further purification. 
0261 1-(5-Bromo-2-chloropyridin-3-yl)ethanone: Start 
ing material 5-bromo-2-chloro-N-methoxy-N-methylnicoti 
namide (5.0 g, 17.89 mmol) was charged into a 250 ml round 
bottom flask and the flask was chilled to -78° C. Methyl 
magnesium bromide 96.5 ml, 19.68 mmol) in 5 ml THF was 
added dropwise via addition finnel. The resulting mixture 
was allowed to stir for 3 hours at -78°C. After removing the 
THF solvent via rotatory evaporation under reduced pres 
Sure, the reaction mixture was partitioned between ethylac 
etate and Saturated aqueous sodium bicarbonate. After 
removing the ethylacetate, the resulting crude product was 
subject to a silica gel column with 20% ethylacetate in 
hexane. The resulting product (2.28 g, y=54.3%) was used 
for the following step. 
0262 5-Bromo-3-methyl-1H-pyrazolo 3,4-bipyridine: 
Starting material 1-(5-bromo-2-chloropyridin-3-yl)ethanone 
(5.8 g. 24.7 inmol) and 100 ml anhydrous hydrazine was 
charged into 500 ml round bottom flask and the resulting 
mixture was allowed to stir at room temperature for over 
night. After removing the excess hydrazine via rotatory 
evaporation under reduced pressure, the remaining residue 
was diluted with distilled water and solid was appeared. 
After filtering the water, the resulting Solid was taken up in 
ethylacetate and Saturated aqueous Sodium bicarbonate and 
was extracted by ethylacetate twice. The combined organic 
layer was washed with water and brine and dried over 
sodium sulfate. The crude product was eluted through a 
short silica gel column (3 inch in length) with ethylacetate 
as a white solid (4.0 g, y=77%). 
0263 3-Methyl-1H-pyrazolo 3,4-bipyridine-5-carbalde 
hyde: 80 ml anhydrous THF were charged into a 250 ml 
round bottom flask and was chilled to -78°C. t-BuLi (1.70 
M in THF, 17.6 ml, 30 mmol) was added to the flask via 
syringe. After stirring for 5 min, 5-bromo-3-methyl-1H 
pyrazolo 3,4-bipyridine (2.12 g. 10 mmol) was added drop 
wise via syringe. After 30 min, DMF (3.65 g, 50 mmol) in 
20 ml THF was added dropwise and the mixture was stirred 
for overnight. The reaction was quenched by Saturated 
aqueous ammonium chloride. After evaporating the excess 
THF, the reaction mixture was extracrted by ethylacetate 
twice. The combined organic layer was washed with brine 
once and dried over sodium sulfate. The crude product was 
chromatographed with 50% ethylacetate in hexane to afford 
the desired product (0.23 g, y=20.5%). 
0264 1-((3-Methyl-1H-pyrazolo 3,4-bipyridin-5-yl)m- 
ethylene)thiosemicarbazide: Sodium acetate (166 mg, 2.02 
mmol), thiosemicarbazide (333 mg, 3.66 mmol), 100 ml 
ethanol and 2 ml distilled water were charged into a 250 ml 
round bottom flask. The resulting Suspension was heated to 
80° C. until it becomes a clear solution. The reaction was 
then cooled down to room temperature and the resulting 
mixture was added into a 250 ml round bottom flask 
containing 3-methyl-1H-pyrazolo 3,4-bipyridine-5-carbal 
dehyde (333 mg, 2.1 mmol). After the addition, the resulting 
mixture was heated to 80° C. for 16 hours. The mixture was 
cooled to room temperature and Solid was precipitated out. 
The solid was filtered off and washed with ether (50 ml). The 
product (500 mg. y =95%) was used directly for the next step 
without further purification. 
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0265 1-Acetyl-3-((E)-(3-methyl-1H-pyrazolo 3,4-bipy 
ridin-5-yl)methyleneamino)isothiourea: The staring mate 
rial 1-((3-methyl-1H-pyrazolo 3,4-bipyridin-5-yl)methyl 
ene)thiosemicarbazide (500 mg, 2.0 mmol) and acetic 
anhydride (20 ml) was mixed and heated to 80° C. for 1 
hour. The reaction mixture was then cooled down to room 
temperature. The yellow solid was precipitated out and was 
filtered off. The yellow solid was washed with ether (50 ml). 
The product was obtained in quantitative yield and used for 
the next step without further purification. 
0266 N-(5-(3-Methyl-1H-pyrazolo 3,4-bipyridin-5-yl)- 
1,3,4-thiadiazol-2-yl)acetamide: The starting material 
1-acetyl-3-((E)-(3-methyl-1H-pyrazolo 3,4-bipyridin-5-yl 
)methyleneamino)isothiourea (5 g) (80 mg, 0.22 mmol) was 
taken up in 5 ml acetic acid and 1.2 ml peracetic acid in a 
round bottom flask. The mixture was heated to 60° C. After 
15 min, the product was precipitated out. The solid was 
filtered off and washed with ether (50 ml). The yield for this 
reaction was quantitative and the product was used for the 
next step without turther purification. 
0267 5-(3-Methyl-1H-pyrazolo 3,4-bipyridin-5-yl)-1,3, 
4-thiadiazol-2-amine: The starting material N-(5-(3-methyl 
1H-pyrazolo 3,4-bipyridin-5-yl)-1,3,4-thiadiazol-2-yl) 
acetamide (60 mg, 0.18 mmol) and 20 ml 10% HCl solution 
was mixed in a 100 ml round bottom flask. The resulting 
mixture was heated for 1 hour. The reaction mixture was 
cooled and neutralized by 20% sodium hydroxide solution 
until the solution turns into basic. The solution was parti 
tioned between ethylacetate and Saturated aqueous sodium 
bicarbonate. The organic layer was washed by brine solution 
and was dried by sodium sulfate. The resulting product (50 
mg, y=90%) was used for the next step without further 
purification. 
0268 Finally, 5-(3-methyl-1H-pyrazolo 3,4-bipyridin-5- 
yl)-1,3,4-thiadiazol-2-amine was transformed to 112 in a 
manner similar to the procedure shown in Scheme 4. 

Example 113 

0269 5-(4-methyl-1H-indazol-5-yl)-1,3,4-thiadiazol-2- 
amine. 

N 

0270. This compound was prepared in a manner similar 
to the preparation of 88 using commercially available 
4-bromo-2,3-dimethylaniline as starting material. After an 
acylation step, N-(4-bromo-2,3-dimethylphenyl)acetamide 
was treated with isoamyl nitrite, then 10% aqueous HCl to 
yield 5-bromo-4-methyl-1H-indazole. 5-bromo-4-methyl 
1H-indazole was treated with t-butyl lithium and carbon 
dioxide to yield 4-methyl-1H-indazole-5-carboxylic acid, 
which in turn was treated with thiosemicarbazide and poly 
phorsphoric acid to form 5-(4-methyl-1H-indazol-5-yl)-1,3, 
4-thiadiazol-2-amine. MS (API-ES) m/z (%): 232 (100%, 
M+1). 
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0271 Examples 114-116 were prepared using a similar 
procedure as that shown in scheme 4 using 113 as the 
starting material. 

Example 114 

0272 N—((S)-2-amino-3-(4-(trifluoromethyl)phenyl 
)propyl)-5-(4-methyl-1H-indazol-5-yl)-1,3,4-thiadiazol-2- 
amine. FTMS Theoretical (M+H) 433.1416, found 
433.1415. 

S H 2. 
N 
N 

Example 115 

0273 N—((S)-2-amino-3-(4-chlorophenyl)propyl)-5-(4- 
methyl-1H-indazol-5-yl)-1,3,4-thiadiazol-2-amine. FTMS 
Theoretical (M+H)399.11532, found 399.11524. 

N 

Example 116 

0274 N—((S)-2-amino-3-(2,4-dichlorophenyl)propyl)- 
5-(4-methyl-1H-indazol-5-yl)-1,3,4-thiadiazol-2-amine. 
FTMS Theoretical (M+H) 433.07635, found 433.07693. 

Example 117 

0275 5-(3-cyclopropyl-1H-indazol-5-yl)-1,3,4-thiadia 
Zol-2-amine. This compound was prepared in a manner 
similar to the procedure shown in scheme 3. The first step 
used cyclopropyl magnesium bromide instead of methyl 
magnesium bromide. MS (API-ES) m/z (%): 258 (100%, 
M+1). 
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0276 Examples 118-120 were prepared in a manner 
similar to that shown in Scheme 4 using 117 as the starting 
material. 

Example 118 
0277 N—((S)-2-amino-3-phenylpropyl)-5-(3-cyclopro 
pyl-1H-indazol-5-yl)-1,3,4-thiadiazol-2-amine. MS (API 
ES) m/z (%): 381 (100%, M+H). 

Example 119 
0278 N—((S)-2-amino-3-(4-chlorophenyl)propyl)-5-(3- 
cyclopropyl-1H-indazol-5-yl)-1,3,4-thiadiazol-2-amine. MS 
(API-ES) m/z (%): 425 (100%, M+H). 

Example 120 
0279 N—((S)-2-amino-3-(4-(trifluoromethyl)phenyl 
)propyl)-5-(3-cyclopropyl-1H-indazol-5-yl)-1,3,4-thiadia 
zol-2-amine. MS (API-ES) m/z (%): 422 (100%, M+H). 

Example 121 
0280 5-(3-phenyl-1H-indazol-5-yl)-1,3,4-thiadiazol-2- 
amine. This compound was prepared in a manner similar to 
that shown in Scheme 3, except the first step used phenyl 
magnesium bromide instead of methyl magnesium bromide. 
MS (API-ES) m/z (%): 294 (100%, M+1). 
0281 Examples 122-124 were prepared in a manner 
similar to that shown in Scheme 4 using 117 as the starting 
material. 

Example 122 
0282 N—((S)-2-amino-4-methylpentyl)-5-(3-phenyl 
1H-indazol-5-yl)-1,3,4-thiadiazol-2-amine. FTMS Theoreti 
cal (M+H)393.1856, found 393.1853. 

Example 123 
0283 N—((S)-2-amino-3-(3-(trifluoromethyl)phenyl 
)propyl)-5-(3-phenyl-1H-indazol-5-yl)-1,3,4-thiadiazol-2- 
amine. FTMS Theoretical (M+H) 495.1573, found 
495.1575. 
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Example 124 
0284 N—((S)-2-amino-3-phenylpropyl)-5-(3-phenyl 
1H-indazol-5-yl)-1,3,4-thiadiazol-2-amine. FTMS Theoreti 
cal (M+H) 427.1699, found 427.1696. 

Example 125 
0285 5-(3-ethyl-1H-indazol-5-yl)-1,3,4-thiadiazol-2- 
amine. 

0286 The synthesis of 125 is illustrated in scheme 8. 

Scheme 8 
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0287 4-Fluoro-3-propionylbenzoic acid was synthesized 
by treating the commercial available 3-bromo-4-fluoroben 
Zoic acid with 1-ethoxyprop-1-ene (6 equivalents), palla 
dium acetate (0.03 equivalents), 1,3-Bis-(diphenylphos 
phino)-propane (0.06 equivalents) and patasium carbonate 
(1.2 equivalents) in DMF and water under microwave at 
130° C. for 3 hours following with an acid treatment. 
3-Ethyl-1H-indazole-5-carboxylic acid was obtained by 
treating 4-Fluoro-3-propionylbenzoic acid with hydrazine 
under microwave at 160° C. for half an hour. 5-(3-ethyl 
1H-indazol-5-yl)-i.3,4-thiadiazol-2-amine was prepared in a 
manner similar to that shown in scheme 3 with POCl and 
thiosemicarbazide. MS (API-ES) m/z (%): 246 (1 00%, 
M+1). 
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Example 126 
0288 N—((S)-2-amino-3-phenylpropyl)-5-(3-ethyl-1H 
indazol-5-yl)-1,3,4-thiadiazol-2-amine. This compound was 
prepared in a manner similar to the procedure shown in 
scheme 4, except using 125 as the starting material. MS 
(API-ES) m/z (%): 379 (100%, M+1). 

N N-1 

X X. S 
N s ^^ M O N 

N 
H 

0289 Examples 127-128 were synthesized in a manner 
similar to that shown in scheme 4. 

Example 127 
0290 N (S)-2-amino-5-phenylpentyl)-5-(3-methyl 
1H-indazol-5-yl)-1,3,4-thiadiazol-2-amine. MS (API-ES) 
m/z (%): 393 (100%, M+1). 

Example 128 
0291 N—((R)-2-amino-3-(benzyloxy)propyl)-5-(3-me 
thyl-1H-indazol-5-yl)-1,3,4-thiadiazol-2-amine. MS (API 
ES) m/z (%): 395 (100%, M+1). 

0292 Examples 129-134 were prepared according to a 
general procedure that used LAH to reduce the amide bond 
and the Boc group at the same time at 60° C. instead of at 
0° C., as shown in Scheme 4. The crude product (1 mmol) 
from the amide bond formation as shown in scheme 4 was 
dissolved in 5 ml of THF and 6 ml of LAH was added (1M 
in THF). The reaction mixture was heated in a sealed tube 
to 60° C. for 2 hand cooled to room temperature after that. 
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pleckstrin domain (amino acids 1-117) deleted. Both PKB 
enzymes were from Upstate cell signaling solutions (Cat.# 
14-276 and 14-341. The PKB substrate used is a synthetic 
peptide (ARKRERTYSFGHHA) as described in Obata et 
al., J. Biol. Chem. 275, 36108-36115. The phosphorylated 
substrate was captured by phosphocellulose membrane filter 
plate (MILLIPORE) and measured by Wallac Microbeta 
liquid scintillation counter (Perkin Elmer). The compounds 
of Examples 1-180 exhibited PKBO. kinase activity with 
IC, values less than 10 uM. 
0354 PKB activity in cells was assayed in a PTEN null 
human breast tumor cell line MDA-MB-468. The phospho 
rylation status of PKB substrate FKHRL1, GSK3a/b, and 
Tuberin were measured by immunoassays utilizing phos 
pho-specific antibodies (Cell signaling technology). The 
compounds of Examples 1-180 exhibited PKB kinase activ 
ity with ICs values less than 10 uM. 
0355 The effect of PKB inhibition on cell viability was 
measured in a range of human tumor cell lines including but 
not limiting to MDA-MB-468, MDA-MB-23 1, U87-MG, 
LN-229, PC3, DU145. The cells were treated in regular 
growth media for 72 hours and cell viability was measured 
by Alamar Blue (Biosource). 
0356. The foregoing has demonstrated the pertinent and 
important features of the present invention. Many modifi 
cations and variations of the present invention can be made 
without departing from its spirit and scope, as will be 
apparent to those skilled in the art. The specific embodi 
ments described herein are offered by way of example only, 
and the invention is to be limited only by the terms of the 
appended claims along with the full scope of equivalents to 
which such claims are entitled. 

0357 All references cited herein are incorporated herein 
by reference in their entirety and for all purposes to the same 
extent as if each individual publication or patent or patent 
application was specifically and individually indicated to be 
incorporated by reference in its entirety for all purposes. 
What is claimed is: 

1. A compound of Formula I 

R2 (I) 

N -N l x-cis-rry 
R1 S R3 

wherein: 

Y is N(R)R or OR; 
X is O, S, or N(R): 
R" is an aryl or heteroaryl; 
R and Rare each independently selected from the group 

consisting of C-C alkyl which may be interrupted by 
one or more hetero atoms, —(CRR), (aryl), 
—(CRR), (heteroaryl), -(CRR),(cycloalkyl), or 
—(CRR), (heterocyclyl), 

or R' is H: 
or R and R together with the carbon atom to which they 

are attached join to form a C-Co heterocyclic or 
carbocyclic ring system, 

or R and R join to form a heterocyclic ring: 
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R" is -H, C-C alkyl, -C(O)(CRR).)N(R), 
C(O)(CRR), C(O)(CR7R)-(CR7R), (aryl), 

—(CRR), (heteroaryl), -(CRR),(cycloalkyl), or 
—(CRR), (heterocyclyl), or R and R join to form a 
heterocyclic ring: 

Rand Rare independently selected from Hand C-Cs. 
alkyl, or R and R together with the atoms to which 
they are linked join to form a 5 to 6-membered het 
erocyclic ring, or R and R together with the nitrogen 
atom to which they are linked join to form a 5 to 
6-membered heterocylic or heteroaryl ring; and 

R7 and R are independently selected from —H, C-C, 
alkyl, and aryl; 

wherein n is an integer from 1 to 6; m is an integer from 
0 to 2; and each t is independently an integer from 0 to 
3: 

wherein each of the above alkyl, aryl, heteroaryl, 
cycloalkyl, heterocyclyl moieties and heterocyclic and 
carbocyclic rings are optionally and independently Sub 
stituted by 1-3 substituents selected from 
amino, 
aryl, heteroaryl, cycloalkyl, or heterocyclyl optionally 

substituted by 1-5 substituents selected from 
C-C alkoxy, 
C-C alkyl optionally substituted by halo, 
aryl, 

halo, 
heteroaryl, 
C-C hydroxyl, and 
—NHS(O). C-C alkyl); 

C-C alkyl, C-C haloalkyl, C-C hydroxyalkyl, 
C-C alkoxy, C-C alkylamino, Ca-C alkenyl, or 
C-C alkynyl, wherein each of which may be inter 
rupted by one or more hetero atoms, 

cyano, 

halo, 
hydroxy, 

nitro, or 
—O-aryl; 

or a pharmaceutically acceptable salt, hydrate, or Stere 
oisomer thereof. 

2. The compound of claim 1 or pharmaceutically accept 
able salt, hydrate, or stereoisomer thereof, wherein m, n, and 
t are 1. 

3. The compound of claim 1 or pharmaceutically accept 
able salt, hydrate, or stereoisomer thereof, wherein X is 
N(R) and Y is N(R)(R). 
4. The compound of claim 1 or pharmaceutically accept 

able salt, hydrate, or stereoisomer thereof, wherein X is 
- N(R), Y is N()(R), R is heteroaryl, R is -H, R is 
—(CRR) (aryl) or —(CRR),(heteroaryl), and m, n, and 
t are 1. 

5. The compound of claim 4 or pharmaceutically accept 
able salt, hydrate, or stereoisomer thereof, wherein X is 
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10. The method of claim 9 wherein the disorder is 
mediated by PKA, PKB, PKC, FKHR, SGK, LCK, BTK, 
Tie2, KDR, Erk, MSK, MK2, MSK, p38, P70S6, ROCK2, 
GSK3, or a CDK complex. 

11. The method of claim 9 wherein the disorder is 
mediated by PKB. 

12. The method of claim 9 wherein the treatment com 
prises selective inhibition of PKB. 

13. The method of claim 9 wherein the disorder is cancer. 
14. A method of treating a proliferation-related disorder in 

a mammal in need thereof comprising administering to the 
mammal a therapeutically effective amount of a compound 
of claim 1. 
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15. The method of claim 14 wherein the disorder is 
abnormal cell growth. 

16. The method of claim 14 wherein the disorder is 
inflammation or an inflammation-related disorder. 

17. The method of claim 14 wherein the disorder is a 
metabolic disease. 

18. The method of claim 17 wherein the metabolic disease 
is diabetes. 

19. The method of claim 15 wherein the disorder is 
CaCC. 


